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IHFBOVED ATTTOUATIC FIBE ESCAPE. 

The accompanying engraving represents a new fire escape, 
whereby a person may escape from a burning building with- 
out the help of any one else, and with no exertion on his 
part beyond the buckling on of a simple belt. The device 
is entirely automatic, and is claimed to let down heavy or 
light weights without change of speed. Its mechanism is 
positive and free from springs and catches, audits construc- 
tion is sufficiently strong to guard against accident by break 
age. 

The lowering rope to which the belt which 
the person escaping buckles around him is 
attached, is wound upon a drum, on the shaft 
of which is the bevel gear wheel shown. 
Meshing with this wheel is a bevel pinion (not 
exhibited in the engraving) on the vertical 
shaft, A. The upper portion of the standard, 
B, in which the drum shaft is journaled, and 
in which also steps the shaft. A, is flared . to 
receive the bevel pinion. The latter engages 
with the %ear wheel through an opening in 
this flared portion. On a sleeve which trav- 
erses on the shaft. A, is formed the inverted 
cup or hollow conical f rustrum, C. Also on 
the sleeve is attached the crossbar which re- 
ceives the lever arms of the ordinary ball gov- 
ernor shown. 

It will be obvious that when the drum is 
caused to rotate by the drum unwinding as a 
person descends, the governor will likewise 
be revolved, and the balls will fly out more 
nearly horizontal as the speed augments. But 

as the balls move outward their levers carry 

downward the sleeve on shaft, A, and conse- 
quently jam the cup, C, over the stationary 
flared portion of the standard. The cup thus 
acts as a brake which is the more closely ap- 
plied in proportion as the velocity of descent increases. The 
machine is intended to be bolted on the floor inside the apart- 
ment and hence is protected from the weather. After the 
rope has been unwound it can easily be wound up again 
by a handle, or the drum may be made double as shown 
at the right of the engraving and have two ropes upon it — 
either hemp or wire as indicated — wound in reverse direc- 



tions. Then when one rope is unrolled, the other is rolled. 
Belts with simple buckles are attached to each. " 

Patented August 38, 1877. For further information ad- 
dress Mr. Charles Leavitt, 453 Prospect street, Cleveland, 
Ohio. E. Dunbar, agent, 31 Courtlandt street, New York. 



Effect of Salt Water on Candles. 

Some candles which had been sunk in the wreck of a vessel 
off the Spanish coast for about 173 years have been examined 
by Professor Gladstone. The wicks had all rotted away. 




AUTOMATIC FIRE ESCAPE. 

and the fat had been converted into a heavy substance of a 
dull white color by the action of the salt water. After the 
fat had been removed by ether, there remained carbonate and 
chloride of calcium and sodium, with traces of potassium 
and magnesium. The calcium, though less abundant than 
sodium in the ocean, had apparently the greatest influence 
in effecting the change noted; but notwithstanding the 



length of time the fat had been exposed, the reaction had 
only been about one half accomplished. 

♦<»>■*■. 

AN OBELISK AT SEA. 

We have already described the manner in which Cleopa- 
tra's needle, the obelisk-presented by the Khedive of Egyp.t 
to the British Government, has been built as it were in a 
vessel, and so made ready for the voyage to England. The 
annexed illustration represents the Cleopatra, as the vessel 
containing the stone is called, en route. The following par. 
ticulars of the launch of the ship we take 
from Engineering. The cabin recess of the 
ship was filled with old rails to balance the 
eccentrically placed obelisk, and the cylinder 
was lagged with 6 inch planks for a length 
of about 13 feet at each end, in order to pro- 
tect the iron skin against possible injury from 
the stones on the sea bed. Some half dozen 
screw-jacks were ranged along the cylinder 
■ to start it down the incline, which had been 
formed of quarry rubbish from the shore to 
the point where the cylinder would float, and 
a couple of lighters with winches were 
moored ahead to haul on the wire hawsers; 
which were wound five times round the cyl- 
inder at each end. The screw-jacks were 
manned, and the ship went slowly and surely 
ahead, making in the course of the day two 
attempts to run off to sea, amidst the cheers 
of the lookers-on, but stopping each time after 
about a quarter of a turn had been made, so * 
that at sunset the cylinder had advanced into 
but 3 feet of water. 
""'" "^ On the morning of the second day the jacks 

were set to work again, and with the help of 
the tugs the cylinder took a fine roll into 
about 7 feet of water, and then to the disap- 
pointment of all again pulled up. The tugs were backed 
and ran at the hawsers again and again, until towing tackle 
and almost everything was smashed, except the splendid 
steel wire hawser. It was then discovered that the cylinder 
was full of water, and the manhole covers being downwards, 
it was considered probable that one of them had been torn 
[Continued on page 358.] 
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CTTBIOTTS ANIMAL BELATIONSHIPS. 

As paleontogical discoveries multiply, they reveal to us in 
a constantly increasing degree the mobility of the beings of 
which our earth has seen the successive development. All 
living creatures of past ages have been ephemeral, and those 
whose histories are the shortest seem curiously enough to 
have been the ones which possessed the greatest strength. 
Such monsters as the dinotherium, the dinoceras, the bron- 
totherium, etc., existed over but a comparatively brief per- 
iod; and it might almost be conceived that, because these 
giants expended vast quantities of vital energy, the quicker 
was the same used up. 

Among these fossil beings, the mammifers which have 
characterized the third great phase of the history of nature, 
called the tertiary epoch, offer conditions particularly 
favorable fdi- the study of questions relative to evolution. 
At this epoch they formed a striking contrast with the rest 
of animate creation. The plants then belonged to present 
genera; their generic transformations were accomplished, 
and modification was restricted to species and races. The 
great traits of the invertebrata were nearly all defined; their 
species varied, their genera and families likewise, but in 
degree. The fishes had reached their highest development, 
the reptiles had passed theirs and were diminishing. But 
the mammifers were then in full evolution; and in the enor- 
mous multitude of species — a new form almost for every in- 
stant of geological time — some were suddenly appearing, 
others as suddenly disappearing. In the midst of this con- 
fusion there may be traced, however, certain curious chains 
of development, and to some of these, M. Gaudry devotes 
an admirable paper in the Uevue des Deux Mondes. 

Among the placental mammifers which played a promi 
nent part in tertiary times are those to which, on account of 
their thick skin, the name pachyderm has been given. At 
the present time they are scattered, and between the various 
species there seems little or no relationship. The hog, the 
rhinoceros, and the tapir, for exarhple, differ widely. But 
when we go back to the fossils, we find that preceding the 
hog of to-day there has been a whole succession of fossil 
hogs, then animals of a genus closely related, called hyothe- 
rium ; this in turn is related to the paleochcerus so closely 
that the two are often confounded. The paleochcerus in 
turn again differs little from the choeropotamus and dicho- 
bune. Now the present rhinoceros was preceded by ter- 
tiary rhinoceri. Between these and the hornless animal 
known as the acerotherium, it is easy to trace relationship. 
The latter may be connected with the paleotherium ; and of 
this last the remains are found with those of the choeropota- 
mus in Montmartre gypsum, and thus the connection be- 
tween the rhinoceros and the hog is established. Similarly 
a chain of relationship can be found between these animals 
and the tapir. 

But the signs of transition are not merely apparent be 
t ween pachyderm and pachyderm, but between the pachyderm 
order and that of the ruminants. It would hardly be sup- 
posed that the light and graceful antelope bears any rela- 
tionship to the unwieldy rhinoceros; yet paleontologists are 
supplying the connecting links. The majority of ruminants 
differ from the pachyderms, in that the former have horns 
on the frontal bones, but the first ruminants had no horns; 
later the horns were but rudimentary, and branching antlers 
arrived still more recently. Present ruminants are also un- 
like pachyderms in their lack of incisive teeth on the upper 
jaw, but ancient ruminants had such teeth. The molars of 
present ruminants are especially adapted to mastication of 
herbs, those of pachyderms are suited for crushing hard 
bodies. Yet the hog's molars resemble those of the anthra- 
cotherium, and from this creature, through the hyopotamus, 
the lophiomeryx, and the dorcatherium, can be traced every 
step of transition to the molars of the herbivorous antelope. 
Again, take the feet; note the difference between the great 
splay foot of the hippopotamus and the delicate hoof of the 
gazelle. The hippopotamus' foot is like the hog's; it is not 
diflicult to see that the hog's is like the peccary's. Then 
there is a chain of resemblance from peccary to hyomos- 
chus, to tragule, to steinbock, and finally to the sheep. 
The hoof of the horse can also be connected with the foot of 
the rhinoceros. 

Another curious chain is that between bear and dog. 
Bears now differ from the canines in that they are planti- 
grade, and in the size of their tubular teeth, the last indica- 
ting their omnivorous diet. But in the tertiary epoch there 
existed amphicyons — plantigrade dogs with tubular teeth; 
these were replaced by the hyenarctos, more bear than dog. 
Then there is a hyena connection, for the cynodon links the 
dog and the civet. Of three species of ictitherium, found in 
Greece, one was half hyena half civet, one more civet than 
hyena, and one more hyena than civet. The relation of the 
lemur to the pachyderms is also strikingly shown in the fos- 
sils. Remains of small pachyderms have been found having 
monkey dentition, and M. Gervais has discovered an animal 
which he calls cebochoerus anceps, or, to use Patent Office 
parlance, combined pig and monkey. 

• « « > ) c» 

THE SCIENCE OF PLAY. 

There is not much obvious connection between the home- 
ly couplet " All work and no play makes Jack a dull boy," 
and Schiller's hypothesis of a " Spieltrieb," or sport im- 
pulse which he recognizes as existing in human nature, and 
to which he traces the origin of all fiction, and especially 
that of a poetic and dramatic character. Yet both ideas ex- 
press truths which need but to be blended together, to bring 
before us a realization of the absolute necessity of play in a 



practical and physiological light. The first may be taken 
as referring to the physical gambols of the young animal; 
the second, to that which in one sense may be mental relax- 
ation, in another, not so; affirmatively if the exercise of the 
sport impulse involves a total change of thought and idea, 
negatively if no such change takes place. 

Play is an instinctive faculty, inherent in all animals. It 
is as much an instinct as the desire to seek food when hun 
gry; and to regard it as a mere aimless and trifling species 
of exertion is a total mistake. The gambols of a child 
emerging from babynood, or of a kitten, are due to precisely 
similar reasons. At this period of life the purpose of play 
in man and brute is the same; in after years the difference 
vastly widens through the introduction of the intellectual 
element in the actions of the child, and of course its total 
absence in those of the brute. The games and playthings 
of youth are not those of childhood; but the play of an old 
dog — though more rarely occurring — is nevertheless the 
same as that of a young puppy. The object of play in 
young life is exercise. It is the peculiar exercise which 
Nature prompts the organism to undertake; and it may be 
said that it is the only possible form of exercise which is at 
once attended by pleasure, and is able to mould the frame 
of the growing animal in the direction of its perfect devel- 
opment. Its antithesis is task work, which, though it may 
not involve one tithe the exertion, nevertheless passes 
quickly into fatigue, and thus results in straining some 
muscles unduly while others are left comparatively unde- 
veloped. In play alone, the instinctive sense of physical 
need gets full scope; its spontaneity and aimlessness are 
therefore only apparent, and its nature and amount are de- 
termined by the sense of pleasure in the exercise itself; 
while on the other hand, a strictly natural limit is imposed 
on all undue exertion by obedience to the sense of fatigue. 
The result is an equable and harmonious development of 
muscular energy and nutrition in every muscle and fiber; 
and it is one attainable in no other way — certainly not by 
any prescribed routine of exertion — or save by obeying a 
natural instinct. 

Dr. John Strachan, of Edinburgh, has recently published a 
valuable little treatise, physiologically inquiring into the 
bearing of play upon education aijd training; and after ad- 
ducing conclusions substantially similar to those above 
enumerated, he proceeds further and states that the law of 
spontaneous development through play does not end with 
physical improvement, but that, after a time, the higher and 
more differentiated faculties come to be required for the per- 
fection of the animal, and that the same law presides over 
their evolution. Play, he explains, that is apparently aim- 
less, or, at least, not consciously directed exercise, is the 
means of securing the equable development of the brain and 
its faculties — memory, imagination, hope, wonder, and 
even special kinds of intellectual and moral activity, accord- 
ing to the endowments, and perhaps also the accidents, of 
social position in the individual. "Exercise is accompanied 
by pleasure up to the limit of fatigue; beyond this limit, by 
pain or uneasiness. Special endowments or faculties brought 
into prominence by accident and after exercised are more, 
others are less, developed. But in every case there is alimjt, 
and the only sure way of ascertaining the limit is by giving 
scope to the instinct; in other words, by allowing ' play ' or 
apparently unregulated and spontaneous impulse its due 
place in the work of education." 

Of course the practical deductions to be made from Dr. 
Strachan's conclusions are, first, that tasks should never be 
arranged so as to carry the organism over the limit of 
fatigue, that play as such should be real play, nothing but 
the "absolutely free and spontaneous direction of the sport 
impulse," and not circumscribed by any limits as to kind or 
nature. Our author's treatment ends with the bearing of 
play upon the education and training of the young, else he 
might have pursued his inquiry further and reached the 
hardly avoidable conclusion that, as the human being grows 
older, play becomes more and more a mental process, until 
at last it becomes scarcely distinguishable from work itself. 
The labors of almost any professional man will demonstrate 
this; the results of his sport impulse viewed individually are 
due to what would to another man involve hard labor. 
Eventually play becomes merely difference in work, and in- 
volves the disuse of one set of tired brain molecules, as it 
were, and the calling into action of a fresh series, and the 
more different the labor the greater and more enjoyable, and 
doubtless the more beneficial the change. The author of that 
supremely funny children's story " Alice in Wonderland," 
and the wildly absurd ' ' Hunting of the Snark, " is a grave 
theological professor in a great English university — and both 
writings are productions which professional wits and humor- 
ists would shrink from attempting to rival. So, also, hard 
physical work presenting a still wider dissimilarity to mental 
labor becomes comparatively play. The ex-Prime Minister 
of England finds his greatest enjoyment in hewing down the 
trees on his estate. And we know of many an instance 
where an amateur's mechanical workshop adjoins the office 
of a physician or lawyer, or where the artist's easel furnishes 
the necessary play to a brain closely engaged in scientific 

study, 

— ■»<«>» ■ 

Specific Heat of Water. 

According to new experiments by Munchhausen, of Mos- 
cow, the specific heat of water taken at unity at 33° is at 
313° Fah. 1-0303, as against 1-013 found by Regnault, and 
1 -133 determined by Jamin. The investigations were mado 
with the greatest refinement of accuracy. 
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THE DUTIES OF THE GOUUISSIONEB OF PATENTS AND 
THE SUFEBVISIN6 FOWEBS OF THE SECBETABY OF 
THE INTEBIOB. 

SARGENT'S CASE. 

Our readers will remember our notes on Sargent's case 
published in a previous issue : bow, pending Sargent's appli- 
cation for letters patent for " an improvement in time 
locks," five interfering applications by as many different par- 
ties were filed ; how each interference was decided in favor 
of Sargent; how one of these interfering applicants, namely, 
John Burge, filed a bill in equity in the Supreme Court of the 
District of Columbia, against Sargent, praying that the for- 
mer might be adjudged entitled to a patent for the invention 
which had been the subject of the said interference; how 
the Commissioner of Patents, on application of Burge. sus- 
pended the issue of a patent to Sargent, until the final de- 
termination of the said equity suit commenced by Burge; 
and how the Secretary of the Interior, on the application of 
Sargent, reversed this order of the Commissioner. We are 
now enabled to lay before our readers the reasons upon 
which the decision of the Secretary of the Interior was 
based. These may be briefly stated as follows : 

As an executive officer, the Commissioner of Patents has 
the authority to exercise such powers and functions as are 
conferred upon him by the statutes creating his office and 
defining his duties, together with those which may be pre- 
scribed in the rules and regulations adopted, with the ap- 
proval of the Secretary of the Interior, to facilitate the busi- 
laess of the Patent Office. These duties are in part quasi 
judicial, and in part administrative, or ministerial and direc- 
tory. In the discharge of his judicial duties, the Commis- 
sioner is to hear and determine the rights of the parties 
within the statute, governed by the same rules as a court. 
In the discharge of his administrative duties, whether of a 
ministerial or directory character, the law must be executed 
according to the letter and intent. 

Letters patent for an invention are not to issue until the 
right thereto is clearly established, in accordance with the 
law and the rules and regulations of the Patent Office; but 
when this is done, and all of the conditions and require- 
ments of the law, as well as the rules and regulations of the 
Office, have been fully complied with, they cannot be with- 
held. The duty of the Commissioner in this respect is 
clearly and explicitly defined in Section 4,893 of the Revised 
Statutes. If the applicant is adjudged to be entitled to a 
patent for the invention claimed, and has fully complied 
with the law and the rules and regulations of the Patent 
Office, in the payment of fees, etc., he is entitled to demand 
that the patent shall issue to him, and there is no right, legal 
or otherwise, which will justify withholding it. If there 
be an interfering claim, then it cannot be said that the ap- 
plicant is " justly entitled " to a patent, until the issue 
raised by the interference is determined, in accordance with 
law and the regulations governing the Patent Ofiice, al- 
though such applicant may have made an important inven- 
tion and discovery, and would otherwise be entitled ; but if 
after a fair consideration of such interfering claim, it be de- 
cided that he is entitled to a patent, his right is unchanged, 
and he may demand that the patent issue. This right is not 
affected by the words "may issue," in Section 4,904 of the 
Revised Statutes, which prescribes the course of procedure 
whenever an interfering application is filed; for the well 
settled construction of the word " may " in similar statutes 
is that it is the equivalent of "shall." Nor does the pro- 
vision in Section 4,915 of the Revised Statutes, providing a 
remedy for the defeated applicant by bill in equity to estab- 
lish his right to a patent for the invention claimed, authorize 
the Commissioner to withhold the issue of a patent, merely 
on the ground that a decision final in its character in one of 
the departments of the government should be held in abey- 
ance to await the determination of the same question in a 
co-ordinate department of the government. Burge's suit in 
equity is a proceeding de novo, and is in no sense an appeal 
from the Commissioner's decision. 

The above grounds, and the fact that all the interfer 
ing contests were decided in Sargent's favor, the Secretary 
of the Interior believes, warrants him in concluding that, at 
the time of making the order of suspension, there was no 
legal reason why the patent should not have been issued, 
and that there was no duty to be performed by the Com- 
missioner except the ministerial duty of preparing and issu- 
ing the patent, and that in the performance of those duties 
the statute was mandatory. 

In this view of the case, it became important to know 
what the duty of the Secretary of the Interior was in the 
premises. Had he the legal right to direct the Commissioner 
to issue a patent to Mr. Sargent? The Secretary of the In- 
terior is satisfied that he has such a right. In the first 
place he is charged, by Section 441 of the Revised .Statutes, 
with the supervision of certain branches of the public busi- 
ness, among which is "patents for inventions." By Sec- 
tion 481, it is provided that the Commissioner of Patents, 
under the direction of the Secretary of the Interior, " shall 
superintend or perform all duties respecting the granting 
and issuing of patents directed by law." Section 4,883 pro- 
vides that " all patents shall be issued in the name of the 
United States of America, under the seal of the Patent 
Office, and shall be signed by the Secretary of the Interior, 
and countersigned by the Commissioner of Patents. " The 
Secretary of the Interior is led to the conclusion that the su- 
pervision and direction with which he is charged means 
something more than an approval of the act of the Com- 
missioner of Patents. That the responsibility of seeing that 



the work is properly done by the Commissioner of Patents 
is with the Secretary of the Interior; and that this duty of 
the latter relates to the negative as well as affirmative acts 
of the former. Thus, if the Commissioner neglects or re- 
fuses to perform any duty required by law to be performed 
by him under the direction of the Secretary of the Interior, 
or performs a ministerial or administrative duty improperly, 
the Secretary of the Interior, by virtue of his supervisory 
power, may direct him in its performance; for, to be 
charged with the responsibility of the supervision and di- 
rection of any kind of work or business, by law, and not be 
able to require that it shall be in accordance with the law, 
would be anomalous indeed. 

In accordance with these views, the Secretary of the In- 
terior directed the Commissioner of Patents to prepare and 
issue the letters patent for said invention to Mr. Sargent. 

INFITJENCE OF THE SPINAL COBD ON BODILY 
TEUPEBATUBE. 

Since the thermometer has been brought into active use 
as a clinical aid, numerous instances of unusual and sur- 
prising variations in bodily temperature have been recorded 
which could be ascribed to no other cause than a lesion of 
the nervous centers. No generally accepted theory explain- 
ing the phenomena is in existence; but it is at least conceded 
i that of all the regions of the nervo'us system the spinal cord 
seems to play the chief part in these anomalous variations 
in animal heat. Some new investigations into the subject 
have recently been made by M. Pariivaud of Paris, an account 
of which we find in the Lancet. He states that he was led 
to the inquiry by observing, in a case of fatal epilepti- 
form convulsions, that the rise in temperature which 
occurred pari passu with the fits did not cease with the ces- 
sation of the fits, but continued to mount tilldeath, which 
occurred six hours later, when it reached 108° F. , and soon 
after death 110°. The experiments were made upon rabbits, 
and the results reached were that transverse sections of the 
spinal cord in the cervical or dorsal region led to a fall in 
the central temperature of the body, even when the sur- 
rounding air attained a heat of from 83'4° Pah. to 86° Fah. 
This lowering of the central temperature appeared to be 
due to the cooling of the paralyzed parts, the deep tempera- 
ture of which remained during the whole experiment at a 
lower level than in the regions still' under the influence of 
the spinal cord. But in the paralyzed parts there was a rise 
in the surface temperature of the extremities, probably 
owing to transient vaso-motor paralysis, as it passed away 
in time and depended for its degree upon the initial tem- 
perature of the skin and surrounding atmosphere. 

M. Parinaud states his belief that the spinal cord influences 
animal heat by means of nerves distinct from the vaso-motor 
system, and which he imagines may have an action quite 
contrary to that set of nerves. At the same time, says the 
Lancet, he does not think it necessary to invent a distinct 
system of calorific nerves, but believes those nerves to be 
sufficient which regulate the processes of nutrition and se- 
cretion, of which calorification is simply the physico-chemi- 
cal result. 

^ < » t » ■ 

AUATETTB OBSEBVATIONS OF THE NOVEUBEB 
HETEOBS. 

On the 13th and 14th days of November, the earth makes 
its annual passage through the second of the great meteor 
belts which intersect its orbit. The thickness of this belt 
at its thickest part is estimated by Professor Proctor at some 
100,000 miles, and it is supposed that the denser portion of 
the system or " gem of the meteor ring " contains at least 
one hundred thousand million meteors. These however, 
Herschel has calculated to be extremely small, rarely ex- 
ceeding a few ounces in weight. It has further been de- 
termined that the November meteors mostly radiate from 
the constellation Leo, and the aphelion of their orbit is 
somewhat beyond the planet Uranus. 

Late investigations have pointed to the identity of the 
orbit of some of the comets with the orbits of different 
groups of meteors. The path of the meteors, for example, 
which are usually seen from August 9 to 14, coincides with 
that of the bright comet of 1862, and both Peters and Schi- 
parelli independently discovered some time ago that Tem- 
pers comet of 1866 — a body visible only with the telescope — 
has elements which may be regarded as absolutely identical 
with those of the November belt. It is not definitely known 
however, what connection exists between the comets and the 
meteors, though it appears that the latter have paths as ec- 
centric as those of the cometic orbits, and hence it is de- 
duced that the earth encounters no less than 56 meteor sys- 
tems, thus affording proof that the total number of these 
systems in the universe must be estimated by billions. 

It will readily be seen that a knowledge of the elements of 
the paths described by the meteors is of considerable astro 
nomical importance. While, as already stated, the general 
direction or radiation is from the constellation Leo, it has 
been observed that often on the same night many distinct 
centers of radiation may be traced. It is by the determina- 
tion of these centers that the elements above referred to may 
be calculated. Then by comparing the results with the ele- 
ments of the orbits of known comets, it becomes possible to 
discover which comets, by rupture, according to one theory, 
probably gave rise to the various groups of shooting stars. 
Hence observations made with the naked eye, which fix the 
exact point in the heavens whence the meteors appear to 
radiate, may prove of value. 

It is necessary first to note the region of the heavens 



whence the meteors appear.and then to observe specially those 
bodies which seem to have the shortest trajectories. These 
will, of course, be the ones nearest the center of radiation, 
and in this way the location of the latter can be quite accu- 
rately determined. Look also for a pale light something 
similar to the aurora, which is often present about the radi- 
ating point. It is also useful to note the color and bril- 
liancy of the meteors. The latter may be estimated by 
comparison with Jupiter and Venus, the brilliancy of these 
planets being taken as the maximum. If the meteors leave 
a trail behind them, note the fact, and also observe how long 
the trail remains visible after the star disappears, also 
whether it has any backward motion. A field glass may be 
advantageously employed to recognize any special peculiar- 
ities of the trail. These observations, if carefully made, 
will be acceptable at any astronomical observatory. Mete- 
ors also appear from the 27th to the 29th of November, and 
from the 6th to 13th of December, but not in such numbers as 
upon the above mentioned dates. 



ANOTHEB TBAVELIN6 EXPEDITION. 

A scheme has been started in England which differs from 
the Woodruff scientific expedition in that, while the latter 
subscribers pay $2,500 and travel themselves while some- 
body else makes money, in the other they pay $500 and 
don't go, but then they make the money out of other people 
who do. The name of the concern is " The Hadjik or Pil- 
grimage to Mecca, Syndicate, Limited," and its object is the 
benevolent purpose of transporting devout Mahometans to 
the aforesaid holy city. There is a glowing prospectus, pic-' 
turing the delights of the trip, which estimates that at least 
170,000 pilgrims will go to Mecca this year, and if each one 
of these can be made to come back under the company's 
auspices at an average of 35 dollars per head, this " would 
place at the disposal of the syndicate a gross sum of nearly 
six million dollars," of which one million seven hundred 
thousand will be clear profit plus also gains by freight, etc. 
There are only 100 shares at $500 each, and consequently it 
appears for investing the above sum, the subscriber is goine 
to make at least $17,000. Our British cousins evidently 
know more than we do regarding the financiering of travel- 
ing expeditions. 



< < » > » 



IMITATION TEBBA GOTTA. 

The Magasin Pittoresque gives the following original 
recipe by which it is stated plaster casts may be made to imi- 
tate terra cotta ware with great fidelity. The following 
colors are necessary, brick red, lamp black, zinc white, and 
yellow ochre, all in powder. The object to be treated is 
first carefully rubbed over with " " sand paper so as to 
remove all roughness of the surface or ridges indicating 
where the parts of the mould have been joined. The mixed 
color consists of yellow ochre 2 parts, brick red 2 parts, and 
black 1 part. These are well rubbed together. Then 3 
parts of zinc white are separately mixed with a little milk 
to a paste. All the ingredients are then combined in a mor- 
tar with 8 or 10 parts of milk and the resulting mixture is 
passed through a fine sieve to remove any particles of the 
white. A soft brush is then used to spread the stain over 
the object, care being taken to lay it on evenly. After 24 
hours drying a second coat is applied. When the article is 
completely dry, rubbing with the finger will eliminate brush 
marks. 

^ I « I »i 

Russian Remedy for Hydrophobia. 

A correspondent in Land and Water gives the following 
Russian remedy for hydrophobia: In Saraton the inhabitants 
collect the larva of the rose beetle {cetonia aurata) which are 
chiefly found in the wood ants' nests. The grubs are gath- 
ered in the spring, placed in earth, and their change or meta- 
morphosis watched for. When this takes place, they kill 
the beetles and dry them. The powdered insect must be 
kept in hermetically sealed bottles, or the dried beetles may 
be kept in sealed pots and reduced tb powder when wanted. 
Three beetles, powdered, is considered a dose for an adult, 
given immediately after the bite. One for a child and five 
for an adult in which the disease has declared itself. The 
effect is to produce a long sleep, which must not be inter- 
rupted. The bite is also treated surgically. 

The beetles caught on flowers are not so beneficial; they 
must be secured in the larva stage, and killed directly after 
they attain the i mage . Some of the Russians give their dogs 
occasionally half a beetle as a preventive. 

♦ < « > »i 

Ancient Mode of KEoTlng Ijarge Stones. 

M. Eugene Robert, having found in the neighbor- 
hood of a Keltic dolmen in France a ball-shaped mass of 
sandstone about a foot in diameter, suggests that it might, 
with other stones shaped like it, have been used as a roller 
to facilitate moving the immense masses of rook wherewith 
the ancients constructed their monuments. He thinks that 
by this means the large granite rock which supports the 
equestrian statue of Peter the Great in St. Petersburgh, was 
brought from Finland. 



^ ( « I » 



Death prom Chloeoporm Averted. — A correspondent 
of the British Medical Journal communicates the interesting 
obse: vation, that in a case of syncope during the administra- 
tion of chloroform, where the usual treatment was without 
effect, and death seemed imminent, the application of some 
lint saturated with nitrite of amyl to the nostrils was fol- 
lowed almost immediately by restoration of the pulse, and 
the subsequent recovery of the patient. 
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[Oontinued from first page.'] 
off in jerking tlie hawser, but, as subsequently proved, a 
large and hard stone had cut through the iron skin forward 
of the end bulkhead, and since (as usual) the doors of the 
different bulkheads had been left open, the whole vessel was 
filled with water. A timber crib about 9 feet square was 
then filled with old rails and stones. This was hauled for- 
ward against the cylinder by a chain attached to it and pass- 
ing under the cylinder, and with the help of a couple of 
hydraulic jacks working on the top of the crib the cylinder 
was once more in a few hours rolling seawards. As soon as 
the bottom plates came to the surface a patch was secured 
over the hole made by the stone, the vessel was pumped 
dry, and it only remained then to recall the tugs and let 
them haul off the ship, which they easily did. This obelisk 
will be erected in some prominent locality in London. 

According to the New York World, the Khedive of Egypt 
has offered to present a monolith similar to the " needle," 
to the City of New York. The shaft now stands erect and 
is some seventy feet high. The English contractors who 
are now transporting the English stone are said to have of- 
fered to transport the Khedive's gift to this city, and to 
erect it in any location which may be chosen, for $100,000. 
It is proposed that this sum be raised by subscription among 
the citizens of New York. 



A New Acid. — A new acid of phosphorus and oxygen 
has been discovered by Herr Shlzer, of Worms. According 
to the old notation it consists of one atom of phosphorus 
and four atoms of oxygen. It has been named hypophos- 
phoric acid. 

IMFBOVED DOUBLE SHEDDING HABNESS JACQTTABD 
LOOK. 

The annexed illustration of Ainley's double shedding har- 
ness jacquard loom, as manufactured by Messrs. Hutchin- 
son, HoUingworth & Co., Dobcross Iron Works, Saddle- 
worth, England, we copy from The Textile Manufacturer, 
with description of the chief movements employed. The 
first point which it is necessary to direct attention to is the 
fact that the jacquard machine is altogether independent 
of the general framework of the loom, being fixed upon 
beams at a proper elevation. This is a great advantage, 
since it avoids a very large amount of vibration to the 
jacquard. The double shed is produced as follows: The 
main lever at the left hand side, working upon a central ful- 
crum fixed to the top rail of the loom, is the common me- 
dium of motion. This is actuated in the ordinary manner 
by the shell wheel below, making one motion for each pick, 
precisely as the common loom. 

Connected with this are the other horizontal levers, one 
above and the other below the jacquard machine. The lever 
above lifts such hooks as are selected by the pattern card to 
be raised. I'he remaining hooks, supported on the descend- 
ing footboard, are brought down by the other lever at one 
an i the same time; the descending footboard being connec- 
ted to the horizontal lever frame by two upright rods, one 
in front of the harness and one behind. 

The rod shown at the right hand, from the top of the 
loom up to the jacquard, is for the 
purpose of opening and closing the 
card cylinder, and is worked by an 
eccentric on the main shaft of the 
loom. The rotary motion to the 
card cylinder is communicated by 
the upright shafts connected by be- 
vel and pinion wheels with the pick- 
ing and box motions in such a man- 
ner that on turning the loom either 
backwards or forwards the whole 
of the motions relating to pattern 
cards, shuttles, boxes, and picking 
are' Kept in their correct relative 
positions, an advantage which will 
be fully appreciated by the practi- 
cal weaver. 

Another great advantage is ob- 
tained by the graduated hooks and 
the harness tied in a beveled in- 
stead of level position, whereby the 
back part of the shed opens first, 
and consequently opens to a larger 
extent than the front part, thereby 
giving a greater and clearer space 
for the passage of the shuttle. 

It will be at once noticed that, as 
the hooks in lifting have only to 
move half the distance of the shed 
required, the motion is very steady 
and the friction reduced to its low- 
est point ; greater facility thus be- 
ing given for speed, wherever that 
is desirable, combined at the same 
time with a perfection in the work 
otherwise unattainable. 

Another lever fixed on the left 
hand of the loom under the top rail 
is, by a catch arrangement, brought 
into action when the sheds are very 
variable in weight, as, where one or 
more picks of weft are upon the sur- 
face of the cloth, and the next on 
the back of the cloth. This lever. 



with a weight attached, is lifted with the light shed, so as 
to enable the loom to bring back with ease the large portion 
of the descended shed, thus equalizing the working motion 
of the loom under any varying circumstances. 



ALLAN'S FBESSTTBE GAUGE. 

We illustrate from The Engineer an improved form of the 
Allan gauge, as simplified by Mr. Alexander Allan, Jr., of 
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Scarborough, England. The principle on which this gauge 
works consists in indicating pressure by the compressed con- 
dition of a measured volume of air within the gauge tube; 
this is acted upon by water — condensed steam — as a piston, 
contained in a bent pipe attached at one end to the gauge, 
and at the other to the boiler or vessel whose pressure is. to 
be indicated. The gauge is a hollow pillar of brass of a dif- 
ferential internal capacity, connected by passages at top and 
bottom to a glass tube in which the surface water line indi- 
cates the pressure opposite a graduated scale. There is, as 
we have said, but one cock on the gauge worked by a han- 
dle with pointer, P, moved over a quarter of a circle only 
between two stops. The pointer, P, at "open" is open to 




the boiler to show pressure, and at P is " shut " for admit- 
ting a new spring of air into the gauge by apertures opened 
to the atmosphere. On the lower part is the usual screw 
union for connecting the gauge with the steam space of the 
boiler, by the exposed bent pipe, which will collect clear 
water by condensation. In order to work the gauge it is ne- 
cessary to begin with the pointer, P, at "shut;" the exposed 
bent pipe will soon condense steam to give a supply of wa- 
ter, which will be known by the reduced temperature of the 
pipe. When sufficient water has been collected in the bent 
pipe, the pointer is turned to " open," when the water will 
rise until its level shows the -pressure. The first indication 
may not be correct from the presence of some air in the bent 
pipe over the true measure; by again turning the pointer, 
P, to "shut," the .incorrect spring and water will leave the 
gauge and a new spring of air will be admitted. On re- 
opening the cock the true pressure will be shown in the 
glass tube opposite the index. With a supply of water in 
the bent pipe this test or correction can be repeated hourly, 
but it is not necessary to change the air spring for months. 

In the accompanying engraving. Fig. 1 is a front elevation 
of the gauge, showing the glass tube, part index on pillar, 
stops " open " and " shut," handle and pointer, P, at " open" 
to show pressure; Fig. 3 is a side elevation in section show- 
ing passages connecting the gauge with the glass tube, the 
nut, 5, washer, 7, India rubber rings, 8, cock and passage, 
4 and 5, and the position of 5 to 10, with pointer, P, at 
" open." Fig. 3 gives end sections of cock and plug at 4 and 
5, in the plug, to 9 and 10, with the pointer, P, at "open;" 
the angular line shows the direction of the handle and poin- 
ter, P; Fig. 4 gives similar sections, and s Lows the position 
of the passages, 4 and 5 to 9 and 10, changing the air spring, 
and the angular line showing the direction of handle and 
pointer, P, at " shut." 

This simple and ingenious gauge deserves more notice and 
popularity than it has received. The old Allan gauge has 
been worked with great success for many years, and the new 
gauge is much better in every respect. 

■ m » ' 

simple Tests for Flour Adulterations. 

Dr. Himly, Professor of Chemistry at the University of 
Kiel, has suggested a method by means of which any person 
of ordinary intelligence may test the amount of adulteration 
of flour. It is based upon the fact that chloroform is speci- 
fically lighter than nearly all the substances usually em- 
ployed for these adulterations, such as lime, chalk, barytes, 
plaster, marble, bone-powder, etc., while the genuine flour 
is again lighter than chloroform, in which none of the above 
named substances are soluble. The testing process is sim- 
ple, and all the apparatus required is a small test tube about 
f inch in diameter, and 4 or 5 inches long. A teaspoonf ul 
of the flour to be tested is placed in the test glass and chlor- 
oform poured on to fill the vessel to about three quarters of 
its length, when it is well shaken, and then placed in a up- 
right position, so as to remain undisturbed until the various 
substances mixed together have had time to find the level 
assigned them by their specific gravity, the flour swimming 
near the surface at the top of the vessel, while the mineral 
bodies will sink to the bottom. It should be observed that 
unadulterated flour often shows a 
slight filmy deposit of a grayish or 
brownish color, which it must be 
supposed is stone-dust, produced in 
grinding. A white deposit, how- 
ever, will invariably indicate an 
adulteration with one or another of 
the substances mentioned above. If 
the materials are weighed before 
and after separation, the amount or 
degree of adulteration may be pret- 
ty accurately ascertained. 



AINLEY'S DOUBLE SHEDDING HARNESS JACaUARD LOOM. 



Artificial iTory. 

L' Union Pharmaceutique gives 
the following recipe for making 
artificial ivory : Two parts of caout- 
chouc are dissolved in thirty-six 
parts of chloroform, and the so- 
lution is saturated with pure gas- 
eous ammonia. The chloroform is 
then distilled off at a temperature 
of 85° C. The residue is mixed 
with phosphate of lime or carbon- 
ate of zinc, pressed into moulds 
and dried. When phosphate of 
lime is used the product possesses to 
a considerable degree the nature 
and composition of ivory. 

— ^ » ' ♦ < » 

An Immense Block of Granite. 

There was recently quarried with- 
out the use of powder, at the 
Barre granite quarries, for the use 
of . the Oliver Granite Works, of 
Eutland, a block weighing about 
six hundred and eighteen tons, be- 
ing forty feet long, seventeen feet 
high, and ten feet thick. This im- 
mense stone is said to be perfect 
in every respect, and is believed to 
be the largest block of granite ever 
quarried in the ^ia,i&.~Rtitland{ Ft. ) 
SercUd. 
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A NSW DBEDGING AFPABATTTS. 

In the dredging apparatus represented in the engraving, 
propellers driven by suitable motive power work partially in 
the material or sand bank to be removed, so causing whirl- 
pools and bringing the mud or sand into a state of suspen- 
sion in the water, where the current washes It away. The 
propellers are carried at the ends of beams, which, at their 
opposite ends, are hung to a lateral frame of a barge or ves- 
sel. The ends of the beams carry back of the propellers 
rollers to run upon the mud or sand, and prevent the propel- 
lers and beams from entering too deeply hito it. 

In the engraving, A A are the beams, of suitable-construc- 
tion and length, that are hiing at the upper 
ends to a shaft A', that Is supported in bear- 
ings of a lateral frame. A", of a suitable 
barge or vessel, and driven by a steam engine 
on board of the same. The driving shaft. A', 
revolves, by beveled gear wheels, the shafts, 
B', that turn in bearings of the beams, and 
are provided at their lower ends with a pro- 
peller or propellers, B. Each propeller or 
stirrer, B, consists of a four-bladed screw of 
unusual strength, with two blades set in ad- 
vance of, and being somewhat longer than, 
the other two. The propellers are lowered to 
the bottom of the river or canal, or other wa- 
ter courses, and then revolved to work on the 
sand bank or material to be removed, so as to 
stir up the same and bring it into a sufficient 
state of suspension in the water to admit of 
its being carried away by the current. A 
roller or rollers, C, are arranged back of the 
propellers, turning in suitable bearings of 
the beams, A, to prevent the propellers from 
entering too deeply into the mud so as to 
break or get stuck. 

The propellers and beams are lifted by means 
of chains, D, and crane, D', into position 
alongside of the vessels, when the work of 
removing the sand is to be interrupted, the 
propellers serving then to move the vessel. 

This invention was patented through the 
Scientific American Patent Agency, Novem- 
ber, 7, 1876, by Messrs. J. J. Van Eietschoten and W. Hou 
wens, of Rotterdam, Netherlands. 



den changes. The wheel, /", drives a pinion on the axis, 7i, 
on which is also a spur wheel, h^, gearing with a pinion on 
the main axis, i. In the middle of the axis, i, is a pin, 
which serves as an axis for the two weighted arms, /c /c; they 
have weights at their ends arranged so that the divergence 
of the arms is not affected by the pitching of the vessel. 1 1 
are links connecting the arms, fc, with the sliding collars, m 
m. When the instrument is in use the centrifugal action of 
the weighted arms compresses the springs, d n, more or less, 
accoidmg to the speed of rotation. On one of the collars, m, 
there is a disk, m*, against which a friction roller, o', carried 
by the lever, o, bears. The lever, o, carries at its upper end 




IMFBOV£D SHIP'S SPEED INDICATOB. 

We illustrate, from TTie Engineer, a ship's log or speed 
indicator, patented by Mr. W. de Normanville, of Bridge- 
road, Hammersmith, England. Fig. 1 is a longitudinal sec- 
tion of the apparatus; Fig. 3 is a transverse section: Fig. 3 
is a plan with some of the parts removed : and Fig. 4 repre- 
sents separately the dial and index, a o is the case of the 
Instrument; it is constructed of cast iron, and is provided 
with a hinged lid, a', immediately beneath which there is a 
plate of stout glass secured in a watertight manner. Lugs 
are provided, by which the in- 
strument is secured to the rail of 
the ship or vessel ; «< is a stufling 
box in the side of the case to re- 
ceive a spindle, b, carrying a 
universal joint, J', through 
v;hich the connection with the 
rotator is made ; a' is a screw 
plug in the bottom of the case, 
which, when taken out, leaves a 
hole admitting of the introduc- 
tion of a turnscrew to insert or 
remove the small screw, pin, J', 
by which the spindle, b, is held 
in a socket, c', at the end of the 
axis, e. The frame which car- 
ries the axis, e, and the other 
working parts of the instrument 
Is fixed to the bottom. o=, of the 
case, so that the whole of the me- 
chanism comes out with the bot- 
tom when that is removed; e' is 
a disk on the axis, c; it bears 
against friction rollers, d d, 
mounted on the frame so that the 
axis may revolve freely, not- 
withstanding the strain to which 
it is exposed in towing the rota- 
tor through the water; c' is a 
pinion on the axis, c; it drives a 
wheel, e', on an intermediate 
axis, e, on which again is a pin- 
ion, 6', driving a wheel, />, fixed 
on an axis, / ; /" is another simi 
lar wheel on the same axis, but 
able to turn upon it. It is fixed 
to the spring box, g, in which is 
a coiled spring, having one end 
fixed to the axis and the other to 
the interior of the spring box. 
This arrangement constitutes a 
regulating apparatus : the spring, 
being wound up by the action of 
the rotator, is the maintaining 
power driving the indicating in- 
struments, to which it imparts a 
regular velocity free from sijcl- 



DREDGING APPARATUS. 

an arc, attached to which is one end of the fine chain wound 
round a barrel at g', on the axis on the index, r Is a light 
spring surrounding the axis, q^, and attached to it at one end, 
while the other end is fixed to the frame; it serves to hold 
the index back against the action of the lever, o, to keep 
the chain, p, always tight, and to hold the roller, o', against 
the disk, m'. The dial is graduated to indicate the speed of 
the ship in knots per hour. The prime motor of this instru- 
ment is a small screw or rotator similar to that used in other 
logs, drawn after the vessel by a line some 150 feet in length. 
The shaft of tho rotator is about 12 inches long by about 1 
inch in diameter, made of such specific gravity that if left 
to itself it would slowly sink, but it is easily kept up by the 
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line to which it is attached, drawing it through the water, 
some 8 feet below the surface. This rotary motion of the 
screw is conveyed by the line to the rest of the mechanism. 

— ^ < • ►♦i 

A Nenr Autographic Process. 
Autography is a long known process by which manuscript, 
or drawings, made on common paper by means of a pecu- 
liar kind of ink, may be transferred to a lithographic stone 
and then printed. 

A new method, which is said to be both simple and cheap, 
is described by Professor Q-. O. Sars, of the University of 
Norway, in the American Journal of Science and Arts. The 
drawing is done on common letter paper, 
which, on one side (where the drawing is to 
be made), has been coated, by means of a 
sponge, with a thin film of starch. As it is 
not well for the shading to use quite glossy 
paper, it is a good way to give it a granulated 
surface by pressing it against a lithographic 
stone. By using for this purpose stones with 
more or less smooth surface, the paper will 
assume any degree of smoothness required, 
according to the character of the drawing. 
The next process is to fasten the paper to a 
sketching board or a piece of pasteboard; the 
drawing is then made by means of the litho- 
graphic crayon. 

The paper must be cut to the size intended 
for a full plate, and the drawings arranged in 
the same order as they will have to appear in 
the printed plate. The method is the same 
as in common drawing with lead pencil, or 
rather crayon. The figures should, however, 
first be sketched in outline on common paper 
and then transferred to the prepared paper in 
the usual manner, by means of transparent 
paper and plumbago paper, blue paper, or, 
still better, red paper, the transferring being 
done with a lead pencil that is not too soft. 
The details of the figures, the shading and 
finer structural conditions, may be drawn off- 
hand with the crayon on the prepared paper, 
after the outline has been transferred. Any 
correction or change in the drawing can easily be done by 
erasing with a fine scalpel, taking care only that the starch 
film be not injured. When the plate is finished to satisfac- 
tion, it is transferred to a common smooth lithographic 
stone, in the following simple way : The back of the paper 
is moistened with water containing a small portion of nitric 
acid ; and, after having been put for some time between 
moistened soft printing paper, the plate is laid, face down- 
ward, on the stone, which then for a moment is put in the 
press. To make more sure of it the outside of the paper 
may be slightly rubbed with the finger; if then the paper be 
stripped off, the drawing and the entire film of starch will 
remain on the stone, the figures being reversed. Now the 
stone is to be treated in the com- 
mon way with gum arable and a 
weak etching, and will then be 
ready for printing. The whole 
process of transferring the draw- 
ing from the paper to the stone 
is simple, but requires practice 
and great care. This should, 
therefore, be left to the charge of 
a professional lithographer. This 
process is especially well adapted 
to the uses of zoologists, micro- 
scropists, and naturalists gener- 
ally, as it enables them to pre- 
pare their own illustrated plates 
at minimum expense. 

»-»-• — - 

Potato Bug Cure. 
Many different means have 
been tried to destroy the beetle, 
but without effect, until the 
present method was found, and 
this method is so effective and so 
cheap, that he must be a very 
careless farmer who still lets his 
potatoes be ruined. It is the fol- 
lowing : Take 10 lbs. of lime and 
mix it well with 1 lb. of Paris 
green, which is in no way delete- 
rious to the potatoes, giving 11 
lbs. of mixture for each acre. 
Get a small wooden box, 10 inch- 
es by 8 inches, and 6 inches deep, 
and nail a piece of millcloth, as 
used for sifting by wheat mil- 
lers, instead of a wooden bot- 
tom beneath, also a piece of lath 
across the middle of the open top 
as a handle for shaking the box. 
Every morningfrom 5to 9 o'clock 
or longer, as long as the dew is 
on the plants, this mixture has 
to be applied. Children of 8 to 
13 years can easily do it, by put- 
ting about one pint into the 
box and sprinkling it as dust 
by slow shaking on t|he leaves of 
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the plants. I guarantee that if this is done at the beginning 
of the growth in spring, as soon as the flrst insects are seen, 
the plants will remain perfectly free. Within two days all 
the beetles will have disappeared, and this result is quickly 
arrived at, even if the field has been real ady completely 
devastated, and only the stalks remain covered with the in- 
sects and their larvse. The cure never fails, and it has al- 
ready been proposed by our farmers in the papers to compel 
all potato growers by law to apply this mixture on all their 
fields, for then, within two years, the bug would be entirely 

destroyed. 

— < I » I » 

distillation of Crude Petrolenm. 

The crude oil to be treated is first placed in large settling 
tanks, to allow the subsidence of any water intermixed. It 
is next pumped into large upright cylmders, or stills, hold- 
ing about 12,000 gallons, and these are generally heated by 
steam alone. In the iron worms proceeding from the still 
cupola and surrounded by cold Witer, the various grades of 
naphtha, constituting about 15 per cent of the crude oil, are 
condensed, seriatim, and conducted to separate tanks. 

The crude oil remaining in the naphtha stills is then 
pumped into stills heated by direct fires underneath. These 
charges are distilled to coke, which remains in the stills, or 
to a thick residuum, which is drawn of and used in making 
fertilizers, etc. The uncondensable gases pass into the at 
mosphere, and the oils are condensed and separated into 
crude burning oil, intermediate oil, and crude lubricating 
oil Each of these products is redistilled, and the distillate 
from each separ :ted, as before, into lighter, intermediate, 
and heavy oils. 

Number one from this second distillation is thoroughly 
agitated with strong sulphuric acid, and then with a solution 
of caustic soda. It is afterwards redistilled, and yields 
about 80 per cent of finished kerosene aad mineral sperm 
oil, and nearly 80 per cent of dense oils, from which solid 
parafiln is obtained. 

It was in the agitator described, and after the second dis- 
tillation, that the strange fire occurred, as recently men- 
tioned in the Scientipjc American, at Hunter's Point. 
Most probably the usual quantity of 5 per cent of sulphuric 
acid had been added to unite with the remainder of the 
lighter products, and those substances causing the unpleas- 
ant odor of crude or partially crude petroleum. The im- 
portant question here arises: Does the inattention or ignor- 
ance of workmen ever allow an undue quantity of the dan- 
gerous hydrocarbons to pass into the agitator, there to come 
in contact with great heat and strong chemical action? We 
know but too well that there is scarcely a manufacturing 
process of any kind that is free from such irregularity, and 
in extensive refineries the impossibility of managers being 
always at hand, and the necessary frequent engagement of 
new hands, might easily occasion such a difliculty and such 
an opportunity for unexpected chemical combinations. 

It has been already stated that there is doubt as to whether 
it was a stream of cold water or a jet of steam which was 
turned into the agitator. It is much more probable that it 
was steam than water, because one of the first efforts in the 
distillation is to get rid of all water in the oil, and many re- 
finers, I am informed, blow steam at high pressure through 
the crude petroleum, to aid in eliminating the naphtha, be- 
fore the oil is run into the fire stills. Whether steam thus 
introduced is a safe process, or whether unlooked-for cir- 
cumstances may not. develop a danger always slumbering 
amidst such violent action, is a quesion for grave consider- 
ation. In the case in point I do not know whether an ex- 
cess of the lighter hydrocarbons were allowed to enter the 
agitator, but if it were so, and high pressure steam admitted 
— and there could also be too much pressure and heat for 
safety — danger might well be feared, althoiigh it, like an 
impending steam boiler explosion, might long be averted. 

In the lighter and more dangerous hydrocarbons the 
quan'ity of carbon ranges from 89 '55 to 93 '31 per cent, and 
hydrogen only 7 '69 to 10 '45 per cent. As the chief danger 
from fire is known to arise from these lighter products, it is. 
evident that the carbon in them, and not the hydrogen, is 
the dangerous substance. Carbon, as is well known, cannot 
inflame except by the presence of oxygen, and it is reason- 
able to believe that, when oxygen in steam is vastly ex- 
panded and attenuated by the heat which has put it into the 
form of steam, and when the latter is brought into contact 
with a substance so rich in carbon — the latter also much ele 
vated in temperature and expanded by the admixture of sul- 
Dhuric acid — there are furnished additional facilities, so to 
E-psalc. of combination between the oxygen in the steam and 
acid and the carbon of the lighter products, if the latter 
exist in too great proportion. There would then be me- 
chanical division of oxygen (by expansion through heat), to 
promote chemical action, the latter at the same time vary- 
ing, in an unknown ratio, to the heat equivalent, and to the 
quantity of carbon unintentionally introduced by the lighter 
products. 

Besides this danger from the ignition of fumes of naph- 
tha, already mentioned, there may be a danger from the 
sudden evolution of electricity, which is sometimes genera- 
ted in large volumes in the most unexpected manner. 
Should this happen, the chemical combinations I have been 
considering might be hastened, or made at untoward times. 
Two volumes of hydrogen and one of oxygen, if placed in a 
tight vessel, can be condensed into water, with explosion, 
by the passage of an electric spark, with the production of 
a great amount of heat. Perhaps, in a similar maiiner, elec- 
tricity, suddenly evolved, might cause instantaneous combi- 



nation of the oxygen in steam or water with the carbon of 
certain of the petroleum products — the heat consequent upon 
such combination inflaming the whole of the oil. — American 
Exchange and Beview. 

< < I » » 

Tbe Electric Light at Sea. 
The Temeraire, eight, 8,413 tons, 7,000 horse power. Cap- 
tain M. Culme-Seymour, ironclad double turret ship, having 
been fitted with the electric light, a number of experimen- 
tal trials were lately carried out on board in the repairing 
basin, Chatham dockyard, with the object of enabling the 
authorities to be satisfied as to the ofiicial working of the 
light previously to the vessel taking her departure from this 
port for the Mediterranean, which she will do in the course 
of a few days. The electric lights on board the Temeraire, 
as is also the case in the Alexandra, are fitted in a com- 
manding position of the ship ; and during the trials, which 
were carried out under the supervision of the Admiral-Super- 
intendent of the yard, C. Fellowes, C.B., and other officials, 
every portion of the vessel was vividly lighted up, while for 
a distance of several hundred yards around the ship the 
minutest objects on the surface of the water and the land 
were clearly discernible. Indeed, so powerful was the 
light that during the experiments the houses and buildings 
in Chatham and Rochester, including Rochester Cathedral 
and Rochester Castle, a couple of miles distant, were brought 
out into full relief, and were clearly discernible as the rays 
of the powerful electric light were directed towards them. 
The crucial trials, which lasted some time — the night being 
exceeding favorable for the experiments — were considered 
to be exceedingly satisfactory, and it was the unanimous 
opinion of all who witnessed them that the Temeraire pos- 
sesses in the electric light a most powerful auxiliary in en- 
abling the presence of torpedoes and other obstructions, as 
well as the positions of any vessels, hostile or otherwise, to 
be readily and clearly ascertained, although some miles dis- 
tant. The electric light apparatus on board the Temeraire 
and the Alexandra having proved such a valuable acquisi- 
tion to those vessels, the Admiralty has now directed the 
contractors to put similar apparatus on board the armor 
plated turret ship Dreadnought, which is now fitting for 
sea at Portsmouth. 



Compound Liocomotlves In France. 

M. Mallet has submitted a report to the French Academy 
of Sciences relative to three compound locomotives recently 
built at the Creuzot Works for the railroad between Bay- 
onne and Biarritz. There are two exterior cylinders acting 
relatively at right angles. Ordinarily the smaller cylinder 
first receives the steam, and the latter then passes into the 
larger cylinder in the usual way; but when the engine is 
started, or when a heavy grade is to be surmounted, a spe- 
cial valve arrangement-allows of the steam entering both 
cylinders directly from the boiler, so that the engine works 
no longer on the compound principle. 

The locomotives weigh from 19 to 30 tons each. The 
two cylinders are respectively 9 '3 and 15 '6 inches in diame- 
ter, with a uniform stroke of 17 '5 inches. The four wheels, 
coupled, are 46'8 inches in diameter. The boiler has 481 '5 
square feet heating surface. 

The road from Bayonne to Biarritz is 4'8 miles in length, 
and has a grade over 1 -8 miles of -015 to 1. The locomo- 
tives have traveled over 34,000 miles in all, and the results 
obtained are highly successful. There was no lack of sta- 
bility even when running at 34 miles an hour, a high speed 
for wheels of such small diameter. With regard to expen- 
diture of fuel, the gross amount was 148 lbs. of Cardiff coal 
per mile — the weight of the train being from 40 to 75 tons, 
exclusive of the locomotive. 
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Specific and Melting Heat of Platlunm. 

M. Violle states that the quantity of heat yielded by 15 '4 
grains of platinum from the melting point to 59° Fah. — the 
average temperature of the calorimetric liquid in the exper- 
ment — is 166 '4°. The temperature of fusion of platinum is 
3234 '8°, but the increase of specific heat of the metal with 
the temperature is accelerated, doubtless, in the neighbor- 
hood of the fusing pofht, the platinum passing through a 
pasty state before becoming liquid. The true temperature 
of fusion should tlj eref ore be somewhat less than the num- 
ber thus obtained. The latent heat of fusion of platinum 
is 80-8°. The melting point of silver is 1749-2°. 



More Satellites to be Discovered. 

M. Wilfred de Fonvielle writes to the London Times to 
point out that the number of the satellites of the heavenly 
bodies probably varies in geometrical prsgression, of which 
the ratio is two for the great planets from the earth. Thus 
we have but one moon, Mars twice as many — two; Jupiter 
twice as many as Mars — four; Saturn twice- as many as Ju- 
piter — eight. It may be supposed, according to this, that 
Uranus has twice as many moons as Saturn — sixteen, and 
consequently that Neptune has thirty-two — it being impossi- 
ble to see these owing to the immensity of distance from the 
earth. M. de Fonvielle also states that M. Frederic Petit, of 
the Observatory of Toulouse, advocates the existence of a 
a second satellite of the moon, which he believes he has seen i 
several times. If the diameter of the satellites of Mars is as 
small as reported, such bodies could easily revolve round 
the moon unnoticed by astronomers on the earth, and their 
presence might account for some of the known irregulari- 
ties in the moon's motion. 



The Horse's Bach. 

The first thing to observe m judging of a horse, so far as 
his back is concerned, is the length of it. A long back is a 
weak back the world over, and in every instance. By supe- 
rior excellence of structure in other respects, the weakness 
of the back maybe, io some measure, made up; but the 
horse can never be the horse he would have been had his 
back been a shorter one. We do not care how short a 
horse's back is; for it is a sure evidence that he can carry or 
drag a heavy weight a great distance, and not tire; neither, 
if he be speedy, will two or three seasons of turf experi- 
ence break him down, as is the case with so many of our 
speedy, long-backed horses. 

Old Morrill and Flora Temple are instances in the past; 
and the famous grandson of Old Morrill, Fearnaught, and 
Taggart's Abdallah, are good illustrations among later 
horses. This conformation of the back was, in our opinion, 
3 grave objection against Young Morrill and Rysdyk's Ham- 
bletonian. In spite of all their excellence both of them 
would have been decidedly better horses had they been 
coupled shorter and more strongly on the back. If Young 
Morrill had had the back of his sire — one of the most mar- 
vellous specimens of perfect bone structure and muscular 
power ever bred — he would never have gotten so many 
swayed-backed colts as now stand to his charge. The 
same was the case in even greater measure with Rysdyk's 
Hambletonian. We know what he did in the stud. We 
know that, crossed on mares of a certain pattern and blood, 
especially on the daughters of American Star, the son of 
the great Henry, he gave us trotters of the highest speed, 
and second to none m endurance. But all this was true in 
spite of his back, not because of it; and where he sired one 
colt closely and strongly coupled up in the back and loins 
(as every colt should be) he sent forth five or ten without 
this admirable construction, nay, representatives of the 
other form. 

One may attend the fairs of the country, and eight out of 
every ten of the Hambletonian stallions exhibited will pre- 
sent to the eye this unfortunate peculiarity. In reply it 
will be urged that these long-backed horses have an " enor- 
mous stride." We grant that they do stride a great dis- 
tance, but we also notice that their feet stay under the sulky 
a long time. The power to "twitch their feet out from 
under the wagon," as an old driver once expressed it, does 
not belong to them. One never finds it in connection with 
a long back. We wish to breed colts with an "enormous 
stride " as earnestly as any one; but we wish that these 
colts blessed with an "enormous stride " should have the 
knack also of gathering quickly. 

But, in respect to the length of the stride, we have this to 
say — that it is not in any way the result of the length of 
back, but the position of the pasterns, the slope of the 
shoulders, and the position of the great bones of the hind- 
legs. There must be length somewhere, of course, or else 
the horse cannot stride far; or, if he attempts it, will be for- 
ever "over-reaching," or "forging," as the phrase goes. 
But where should the length be located? That is the ques- 
tion to be answered; and we say, the length should be lo- 
cated below, and not above. The length should be put in 
between the shoulder joint and the hams of the horse. 
There is where it was put in Flora Temple, and which gave 
her so tremendous a stride for so small an animal ; and there, 
too, is where you find it in Dexter, Fearnaught, and Tag- 
gart's Abdallah, whose stride on a sandy track we have 
measured and found to be twenty feet! If that is not an 
"enormous stride" enough to satisfy any one, we should be 
pleased to know what is; and yet Abdallah had a short, 
muscular, Morgan-like back, as his sire. Farmer's Beauty, 
and his grandsire, Giflord Morgan, had before him. 

There never was a falser theo-y, or one calculated to be- 
get more mischief among breeders, than this — that we must 
breed long-backed colts, in order to get length of stride. 
We have always noticed that the horses long in the back, 
and loosely coupled at the hips, are the horses that always 
come to the judges' stand padded and swathed with " pads," 
and "shields," and "protectors" enough to slock a small- 
sized horse-clothing establishment. The reason is, because 
there is too little strength in the back and loins to deliver 
their strokes in a straight line, or to "catch" quickly and 
handily when they " break. " It is at such a time — the su- 
preme hour of the animal's life, perhaps — when fame and 
money hang evenly in the balance, and ten thousand eyes 
are watching him, and the horse is going at the top of his 
speed, that formation and perfection of organic structure 
tell. — Golden Rule. 



How to be a Successful Sawyer. 

The following hints are given by Emerson, Smith, & Co., 
in the " Sawyer's Own Book '': 

1st. Acquire sufficient knowledge of machinery to keep 
a mill in good repair. 

3d. See that the machinery and saws are kept in good 
order. 

3d. It does not follow because one saw will work well that 
another will do the same on the same mandrel, or that even 
two saws will hang alike on the same mandrel. No two 
saws can be made that will run alike. 

4th. It is not well to file all the teeth of circular saws from 
the same side of the saw, especially if each alternate tooth 
is bent for the set; but file one half the teeth from each side 
of the saw, and of the teeth that are bent from you, so as to 
leave them on a slight bevel and the outer corner a little the 
longest. 
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5th. Never file any saw to too sharp or acute angles under 
the teeth, but on circular lines, as all saws are liable to 
crack from any sharp corners. 

6th. Keep your saw round so that each tooth will do its 
proportional part of the work, or if a reciprocating saw, 
keep the cutting points jointed on a straight line. 

7th. The teeth of all saws wear narrowest at the extreme 
points; consequently, they must be kept spread so that 
they will be widest at the very points of the teeth, otherwise 
saws will not work successfully. 

8th. Teeth of all saws should be kept as near a uniform 
shape and distance apart as possible, in order to keep a cir- 
cular saw in balance and in condition for business. 



NEW ELECTSICAL MACHINES. 

In the accompanying illustrations, taken from a new work 
on static electricity, published in France by M. Mascart, 
are represented the latest forms of the Holtz, Carre, and 
Thomson electrical machines. The Holtz inachine. Fig. 1, 
acts as a continuous electrophorus. It consists of a verti- 
cal plate, D, of thin glass varnished with gum-lac, which is 

Fig. 1. 



another and larger ebonite disk, B. In face of the latter 
are two combs, E and F; the second of which is opposed to 
a fixed leaf of ebonite furnished with paper layers, termina- 
ting in points and designed to serve as a second inducer, as 
in the Holtz machine. The upper comb communicates with 

Fig. 3. 





rotated at a speed of from 5 to 10 revolutions per minute. In 
face of this plate and at a short distance from it is a fixed 
plate, D ', slightly larger and pierced with a central open- 
ing, through which passes the axis of rotation. In this 
plate are made two rectangular apertures, F and G, at the 
extremities of the same diameter. On one of the sides of 
each one of these apertures is attached a layer of paper. A, 
applied on both sides and having one or two projecting por- 
tions, (J, terminating in the openings, F and 6. The two lay- 
ers, A and B, serve as inducers, and are symmetrically dis- 
posed with reference to the axis of rotation. The first is rep- 
resented in dotted lines in the engraving, in order to exhibit 
the portions in rear of it. On the other side of the movabls 
plate are placed two insulated conductors, P and N, termi- 
nated by combs, which are directed toward the paper layers. 
These two conductors may be united by a kind of exciter 
with ebonite sleeves, the arms of which may be approached 
or withdrawn at will. 

When the apparatus is operated, the conductors, P and N, 
are connected by bringing in contact the balls, P' and" N'. 
The movable disk is then turned in a direction contrary to 
that of the paper points, and one of the layers, a, is electri- 
fied. For the latter purpose a plate of ebonite, electrified 
by rubbing with the hand or with cat skin, may be used 
The fluid, supposed to be carried to a, persists as long as the 
machine is in operation, but disappears as soon as the latter 
stops, so that to begin again it is necessary to prime the in- 
strument anew 

In the Carre machine, represented in Fig. 3, this difliculty 

Fig. 3. 



an insulated conductor, C, and the lower comb is also insu- 
lated, or communicates with the soil. An arm, T, serves 
as exciter. 

The remainder of our illustrations relate to the Thomson 
machines. Figs. 3 and 4 represent what is known as the 
charge reproducer. A wheel, C, of ebonite carries a cer- 
tain number of insula- 
'^' ■ ted metallic plates, dis- 

posed in sectors on the 
two faces, and appear- 
ing at the circumfer- 
ence like the teeth of a 
gear wheel. Two me- 
tallic plates, I and R, 
bent so as to envelop 
completely half of the 
wheel (one of these is 
indicated b y dotted 
lines), serve both as in- 
ducer and receiver, 
that is to say, they act 
, by induction on an in- 

j termediary conductor, F, and then receive by effect of the 
'. motion the electricity so developed. Hence it results that 
the charge of each of them augments at first in geometric 
progression, as in all analogous apparatus. Two receiving 
springs, i and r, communicating separately with the metallic 
envelopes in the interior of which they are placed, receive 
the electricity carried by the different sectors and communi- 
cate it to the corresponding envelopes. Two other springs, 
i' and r', called conductors, placed behind the f orirer ones 
with reference to the direction of rotation of the wheel, are 
connected by the wire F. 



Fiar. 



Fig. 6 





is sought to be avoided. The disk. A, of ebonite or glass 
passes between two leather cushions, D, and is carried di- 
rectly on the axle of the crank, M. A pulley on the same 
shaft communicates,, by means of a cord, rapid rotation to 



Supposing that one of the inducers, I, for example, be 
first charged with negative electricity. The corresponding 
spring, i, is then charged with positive electricity, which it 
communicates to the successive teeth of the wheel, which, 
by the receiving spring, r, transmit this electricity to the 
second inducer, R. The opposite . spring, r', is similarly 
charged with negative electricity, which comes back by 
the sectors and by the receiving spring, r', to the first in- 
ducer, I. 

As constructed, the wheel is not more than 3 inches in di- 
ameter, and may be set in motion by the motor of a Morse 
telegraph instrument. A few seconds after it is started it 
produces brilliant sparks. A dry pile of 40 elements, the 
two poles of which were placed in communication separate- 
ly with the two conductors, sufliced to charge the machine 
or suddenly to reverse the electrical signs. 

Thomson's tension equalizer. Fig. 5, works like a series 
of contacts by a proof plane, in order to establish on a con- 
ductor the tension which exists in the surrounding atmos- 
phere. A disk of ebonite, C, turning around a vertical axis, 
carries a certain number of metal pins, on which are applied 
two springs, R and R', in communication with the two elec- 
trodes of an electrometer. If one of these springs is sub- 
mitted to the influence of an electrified body, the keys which 
detach themselves from it in succession carry continuously 
electricity of contrary sign to that of the inducing body, 
until the electric density at the extremity of the spring be- 
comes null. If the two springs are at the same time sub- 
mitted to the influence of two conductors at different ten- 
sions, equilibrium will be attained at the end of a certain 
time, and quite rapidly, because the electricity carried off at 
one of the springs is taken tP the other. The difference of 



tension of the two springs, or of the two electrodes of the 
electrometer, will be proportional to that of the two indu. 
cing bodies. 

In Fig. 6 we represent another Thomson machine, in 
which T is a metallic tube, communicating with the soil. 
This is placed in the interior of a metal cylinder, I, which 
may be termed the inducer, having negative tension. This 
tube is electrified positively ; and if liquid drops are allowed 
to escape therefrom, they carry with them 
contrary electricity, which is reproduced in- 
definitely. These drops fall into another 
metal cylinder, R, the receiver, which has a 
funnel within. The electricity of the drops 
expands over the surface of the receiver, and 
the drops escape in a neutral state from the 
spout of the funnel. The charge of the re- 
ceiver then augments more and more until 
sparks are produced between the cylinders, 
or until the drops no longer fall into the re- 
ceiver, on account of iheir being thrown off 
laterally by the electric repulsion which they 
encounter. Under such conditions it is nec- 
essary to maintain the tension of the inducer, 
I, by a foreign source. But it will easily be 
\ seen that two similar apparatus may be dis- 

5 posed so as to react one on the other, and to 

augment reciprocally their electric charges. 
For this purpose the receiver, R (Fig. 7), of the first, com- 
municates with the inducer, I', of the second, and the re- 
ceiver, R', of the second with the inducer, I, of the first. 
The drops which fall from the second inducer, I', are then 
charged with negative electricity, which is collected in the 
receiver, R', which augments the charge of the first inducer. 

Fig. 7. 




W^wiir-// Ji r. 



I. Two conductors are united with the interior covering of 
two Leyden jars, A and B. These jars are covered exter- 
iorly with tin, and contain a certain quantity of concentra- 
ted sulphuric acid. In the liquid are plunged lead rods ter- 
minating below with leaden plates. The rods are surround- 
ed with glass tubes, and pass through an ebonite cover, so 
that the absolutely dry air contained in the bottles is not af- 
fected by the atmosphere. If the glass (Glasgow flint) is of 
good quality, the insulation of the bottles may be so perfect 
that the electric loss may not exceed one one-hundredth of 
the charge, in three or four days. 

Under these conditions, one of the jars being electrified at 
a tension so weak as not to be appreciable but with a very 
delicate electrometer, the valves are opened in order to al- 
low the water to escape drop by drop. These drops become 
subdivided into very small ones, which separate by their 
mutual repulsion. After a few minutes a rapid succession 
of sparks is produced in some part of the apparatus. It is 
stated that the loss of electricity in this apparatus is so small 
that a single drop falling from each tube every three min- 
utes is sufficient to maintain the charge constant inde- 
finitely. 

— ■ ^ < • I ♦ 

Ne\r Metbod -of Preserving FIsb. 

The flesh of fresh fish, either raw or boiled, is cut in thin 

slices and plunged in a bath of water strongly acidulated 

with citric acid. After two or three hours soaking, the fish 

is removed and dried, either in the air or under moderate 

heat. In the latter case one hour is sufficient; in the former 

there should be an exposure of five or six days. M. D'Am- 

elie states that fish thus treated will keep anywhere for an 

indefinite period, and that it becomes as hard as wood. To 

prepare it for use three or four days' soaking in fresh water 

is necessary. 

■*'» > ■»■ 

Mr. Richard Hanks, a coal miner, living near Galesburg, 
111., is reported to have dug out of the earth, fifty feet below 
the surface, the entire carcass of a petrified mastodon, six- 
teen feet long and nine feet high, in almost perfect shape. 
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IMPBOVED WINDOW FASTENEB. 

The annexed engraving represents a novel and simple de- 
vice for fastening the sashes of windows at the meeting rails, 
so that said sashes cannot be raised . or lowered by any one 
from the outside. The ordinary form of spring catch is 
after some use apt to work loose and to be freely movable, 
and it has often been opened by burglars introducing a thin 
steel blade between the rails and thus pushing it back. With 
the present invention this is impossible. The portion A, 
which is attached to the lower rail of the upper sash, has lugs 
;n which is pivoted the tongue, B, which is acted upon by 
the leaf spring shown. This tongue may be turned up ver- 
tically, so as not to be in the way of raising or lo ivering either 
sash, and is retained in position by the action of the spring. 

Pivoted in the portion of the device which is attached to 




the upper rail of the lower sash is a spring clamp or catch, 
D. This has a recess which, when the tongue, B, is turned 
down, comes over said tongue, so that the same is thus pre- 
vented by the catch from rising or being moved sideways. 
A perspective view of the tongue thus secured is shown in 
Fig. 1 and a sectional view in Pig. 2. It will readily be seen 
that the device cannot possibly be tampered with by any 
one outside the window, as no tool can be introduced 
to reach and push back the catch, D. Patented September 
4, 1877, through the Scientific American Patent Agency. 
For further particulars, address Clark & Smith, Chester, 
Orange county, N. Y. 



THE COSnOQBAPH. 

M. Riviere, of Marseilles, France, is to be credited with 
a capital idea for popularizing astronomical knowledge 
through the medium of a simple monument which may be 
set up in public squares, private grounds, or any other con- 
venient locality. Several have already been erected in 
French cities, and our illus- 
tration, from La Nature, re- 
presents the one lately con- 
structed at Nice. 

The cosmograph, as the in- 
vention is called, shows, first, 
by a vertical circle, the plane 
of the meridian. A rod, di- 
rected toward the polar star, 
passes diametrically through 
the circle and shows the po- 
sition of the earth's axis. A 
circle placed at right angles 
to the first indicates the plane 
of the equator. Of course 
the inclination of the axial 
rod varies according to the 
latitude of the locality. A 
small rod, placed vertically 
above the meridian circle, 
shows the zenith. Four oth- 
er arms, fixed 23° above and 
below the equator, mark the 
tropics, and four more, placed 
at the same distance from the 
points of intersection of the 
axis, mark the polar circles. 
The graduation comprised be- 
tween the tropics allows of 
the sun's movement in decli- 
nation being followed, the 
solstices and equinoxes being 
observed, and the succession 
of seasons noted. The equa- 
tor, divided into degrees and receiving the shadow of the 
axis, becomes a sun dial, an arc of 15° counting one hour. 
After a little practice it is easy to refer the curves of the 
cosmograph to the heavens, when the principal constella- 
tions may readily be found, especially those of the zodiac, 
through which passes the plane of the ecliptic or annual ap- 
parent path of the sun. 

Inscriptions in relief show the names of the various por- 
tions of the instrument, and several useful astronomical 
facts and data are engraved on the pedestal. 



Tbe Ventilation of Passenger Cars. 

If the agitation of this subject during the past few years 
has not been productive of the best results that could have 
been desired, it has at least awakened public attention to 
the importance of car ventilation, and stimulated inventors 
in their efforts to devise more effective means for securing 
it. It is no very diflicult niatter to keep passenger cars tol- 
erably well ventilated in summer, so far as the requisite 
supply of fresh air is concerned. An abundance of it can 
be introduced through open doors and windows, and by the 
ordinary roof ventilators— sufficient at least to disinfect or 
replace that which has been contaminated by breathing. 

In winter, however, the conditions are very much changed. 
For at least seven months in the year, in this latitude, an 
artificial temperature, high enough for comfort, must be 
maintained, and this kind of comfort the great mass of rail- 
way travelers insist upon having. If good ventilation can 
be had along with it so much the better, but a chilly atmos- 
phere and direct drafts from the outside must be avoided at 
all hazards. These tell at once upon the physical sensibil- 
ities, while the breathing of warm and impure air produces 
no immediate discomfort, nor does it excite any very great 
alarm with most people, even when headache, lassitude, and 
faintness supervene. 

If the owners of a car can afford to line it with costly 
cabinet woods and showy trimmings, they can afford to 
furnish the occupants, with the needed supply of pure air 
which surrounds it in a vast volume on every side and 
presses for admission. 

Car builders in their discussions of this subject have 
attached, as it seems to us, an undue importance to a scien- 
tific analysis of the vitiated air in cars, as if there was any 
question about its deleterious qualities. Whether carbonic 
acid gas and the organic poisons, exhaled with the breath or 
discharged from the pores of the skin, go up or down, or 
are diffused through the car, or whether they will kill at ten 
paces or fifty paces., is not very material. They are in the 
car, and the essential thing is lo get rid of them in a quiet, 
automatic sort of way, so that passengers. will not know that 
it is being done. Under the conditions of winter ventila- 
tion, this can only be accomplished by a constant process of 
expulsion, and the introduction of a_ corresponding supply 
of warm and uncontaminated air. A car full of bad air 
will not go out unless an opportunity is afforded, and some 
of it will not go even then unless forced; and the necessary 
force or motive power must be derived from the speed of 
the train, or an inflowing current induced by rarefaction, or 
both combined. — National Car Builder. 



■ I ■ I > 

Streugtb of Steel made nritbout Bloivs. 

At the recent meeting of the British Iron and Steel Insti- 
tute, at Newcastle, England, a paper was read by M. 6au- 
tier relative to some remarkable experiments made with ar- 
tillery produced from steel fabricated without blows, or, in 
other words, metal which had been simply cast, tempered, 
and reheated. A tube 8 inches in diameter was made with 
a hole 5 inches in diameter, so as to leave but 1| inches of 
metal on the outside. Nothing was done besides tempering 
or reheating, after which the tube was grooved and a screw 



results' of four trials were as follows: Limit of elasticity in 
tons per square inch, 22'35: charge of rupture, 39 •67; length- 
ening per cent, 12 '47. 

^ <«» • ♦ 

IMPBOVED SAFETY ALABM AND DOOB BELL. 
The annexed illustration represents a new safety alarm 
which may be used by travelers to attach to the door knobs 
of their rooms in hotels, so that no one can enter without the 
fact being indicated by the ringing of a bell. The bell is 
attached to a steel spring which is secured in one of the two 
slits, A or B, on the standard by means of suitable set 
screws. The foot at the lower end of the standard is cross 
filed so that it w:ll not slip on the knob when attached as 
shown in the engraving. To secure the device in place, a 





rubber strap passes around the shank of the door knob and 
buttons on a screw on the standard. The knob consequently 
cannot be turned from the outside without the bell being 
caused to ring. The arrangement may also be modified so 
as to form an efiicient permanent door bell. In this case a rod 
passes through the door casing and is rotated by a crank 
handle outside. The inner end enters a square hole in the stan- 
dard where it is secured in a set screw. On a suitable guard 
plate are provided arms which extend on each side of the 
vertical standard and prevent its being turned down too far. 
I'he bell is adjusted, in accordance with this arrangement 
in the lower slit, B. 

Housekeepers and business men generally will find the 
alarm device a useful means of protection, as burglars seldom 
venture in a room when the bell rings. If arranged on the 
chair round, the chair may be placed at an open window, 
and an attempt to move it will ring the bell. Farmers can 
attach it to outhouses, and if they wish, extend a cord or 
wire from the outhouse to the bed room, so that an attempt 

to enter will notify them, and 
the burglar, not hearing it 
ring, can be surprised and cap- 
tured. 

Patent pending through 
the Scientific American Pat- 
ent Agency. For further par- 
ticulars, address W. N. Pat- 
terson, Frankfort, Ky. 



THE COSMOGEAPH. 

head adapted to carry the breech. Twenty shots were first 
fired with lbs. of powder and a 40 lb. shell; then 10 shots 
with a shell weighing 47 lbs., and thereafter the charges of 
powder were successively increased by i of a lb. every ten 
shots, the shell remaining identical until the 100th shot was 
fired. On examination, no fissure of any kind in the metal 
was discovered, and the deformation of the chamber was 
found to be less than half the avei'age in forged steer tubes. 
Previous to this test, several pieces of the metal were cut 
perpendicularly from the axis of the tube. The average 



Spectrum of Candle and 
Gas Lights. 

With the aid of the spectral 
photometer MM. Vogel and 
Muller have examined the 
most common sources of light 
with regard to their intensity 
in different parts of the spec- 
trum, and have reached the 
following, among other re- 
sults : The light of a wax can- 
dle is in the blue weaker than 
that of the stearin and paraf- 
fin candle. Petroleum shows 
In blue greater intensity than 
oil. A petroleum lamp with 
the wick newly cut emits 
more blue and violet rays 
than when it has burnt some 
time. A gas flame is in red 
and blue and violet brighter 
than a petroleum flame. The 
individual parts of flames 
which show a considerable 
difference as to total intensity differ but little with regard 
to different parts of the spectrum. A petroleum lamp emits 
more refrangible rays than a Silber oil lamp, but the reverse 
is the case with a Silber lamp burnt with petroleum, as com- 
pared with the same ordinary petroleum lamp. A compa- 
rison of a petroleum lamp with a Drummond limelight led 
to the result that the Drummond lime light has a consid- 
erably greater intensity in the spectrum fro»i green down- 
wards, this being even doubled in the blue and violet 
colors. 



) 1877 SCIENTIFIC AMERICAN, INC 



October 27, 1877.] 



^tmtxiu %mmtm. 



263 




1. Platanthera bif olia. 2. Ophrys apifera. 3. Cypripedium calceolus. 4. Orchis Morio. 5. Oncidium lentiginosum. B. Burlingtonia decora. 7. Vanda tricolor. 
10. Restrepia elegans. 11. OdontogloBBum granie. 12. Dendrobiumchryaanthum. 13. Coryanthes Albertinee. 14. Stanhopea omatissima. 15. Cymbidium aloetoUam. 

GROUP OF ORCHIDS INDIGENOUS AND EXOTIC.-[See next page,] 



8. Phalasnopsis amabilis. 0. Cattleya maxima 
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A Cnrlons Experiment. 

We have now at Central University a singularly beauti- 
ful experiment in operation, showing the motion of the earth. 
It has been contrived and successfully completed by Profes- 
sor T. W. Tobin, who has charge of the department of chem- 
istry and physics in the University. The apparatus may be 
briefly described as follows : Upon an iron stand, about six 
feet in height, an exceedingly delicate pendulum is suspend- 
ed; attached to the upper portion is some mechanism and a 
fine index needle. The apparatus was brought to a state of 
perfect repose, and then the pendulum, by means of a fine 
silk, vibrated north and south. In the course of six minutes 
the index showed that the normal relation between the pen- 
dulum and the earth had altered, and a longer interval in- 
dicated an increased variation. In 1851 Poucault, a French 
scientist, reasoned that while all bodies are governed by gra- 
vity, independent motion is not : that in virtue of inertia, a 
body moved will continue in motion forever; so a pendulum 
once started in vibration will continue to oscillate in the 
same direction until gravity and the friction of the air bring 
it to a state of rest. 

The earth's revolution being a circle, there must be a vari- 
able relation between the two motions, namely, the circle 
and the straight line of the pendulum's direction. The ap- 
paratus now described shows this relation. An experiment 
was made by Foucault in Paris with a pendulum over 200 
feet long; a similar experiment at Bunker Hill and then at 
Yale College prove the principle : but the apparatus em- 
ployed was costly and cumbersome. The instrument at 
Central University is simple and delicate, and is calculated 
to create interest in scientific circles. — Kentucky Register, 
Richmond, Ky. 



to light reflected in different degrees by the slopes of these 
recesses, which are constantly being differently exposed to 
the sun and to the earth." 



OBCHIDS. 

The orchids constitute a beautiful family plant, so called 
from orchis, their ancient name. Popularly any one of the 
family, of whatever genus, is called an orchis. Their num- 
ber is legion, and includes a veritable host of smaller flower- 
ing kinds, whose blossoms yield in nothing but size to their 
larger compeers ; and their beauty and conformation, when 
looked for, is often more extraordinary and interesting. 

The large illustration on the preceding page gives a corn- 



Pig. 1. 



Fig. 3. 





Hot irater for Tire Sbrlnklng of ITheels. 

The expansion of tires by hot water, though not claimed 
to be new, is believed by the author to be much superior to 
the ordinary method of using Are. As applied on the Moscow- 
Nijni Eailway, an iron tank, one fourth filled with water, is 
fixed near a stationary boiler, a steam pipe from which is 
led through it, capable of heating the water to 312° Fah. 
Into this the tire is plunged by means of a portable crane, 
and after an immersion from ten to fifteen minutes, is taken 
out and immediately placed on the wheel. Three men only 
are employed, who will fix from twelve to fourteen tires in 
a day of eleven hours. The allowance for shrinking (the 
difference between the diameter of the skeleton and that of 
the tire) is 75 millimeter to a meter. This is ascertained 
by gauges of great accuracy, and, if deviated from, the tire 
will be either loose after cooling or too small to get on the 
wheel. When fire is used, the tire can never be heated equally 
or cooled equally in all parts, and in consequence is sure to 
be more or less oval in form, which is not the case in hot 
water. The above railway made a comparison between the 
two, the results of which are given. It appears that, dur- 
ing a six years' trial of fire-shrunken tires, 37 per cent ran 
loose and 5 per cent were broken; while during a three 
years' trial of water-shrunken tires less than 1 per cent ran 
loose, and only a single tire was broken. The liability to 
breakage in the former (produced by the irregularity in 
form) is much insisted on by the author as being, of course, 
more dangerous and costly than the loosening of the tire. 



THE SATELLITES OP UABS. 

We take from La Nature the annexed engraving of the 
planet Mars and its second satellite, as the same appeared 
through the great telescope at the observatory of Paris, at 
10:15 P.M., on August 37 last. The first satellite moves 
around the planet in 15 hours, at an average distance of 
9,000 miles; the second completes its cour.se in thirty hours, 
and is distant about 15,000 miles. Both bodies are very 
small, and their observation requires powerful instruments. 
Judging, however, by its brilliancy, the diameter of the sec- 
ond satellite is estimated at only some 30 miles. 

Future observation of their 
motion will lead to the exact de- 
termination of the elements of 
their orbit, and will show wheth- 
er the revolution is relatively 
direct, as in the case of the moons 
of Jupiter and Saturn, or rela- 
tively inverse, as in the case of 
the satellites of Uranus and Nep- 
tune. It will also lead to more 
exact data relative to the mass of 
Mars. 

In a former article on the dis 
covery of these bodies, we noted 
the fact that while most astrono- 
mers did not regard it even as 
probable that Mars might have 
satellites, others had admitted 
the possibility, and had predica- 
ted their admission on certain 
physical characteristics of the 

planet itself. Les Mondes has recently published an extract 
from a work by Beron, a French astronomer, entitled " Ce- 
lestial Physics," and printed in 1867. wherein the author 
says: " Mars is distinguished from the seven other planets 
by its satellite, which no one has ever seen, although it 
exists, because Mars has thrown out jets of burning matter, 
to which are due, first, its rotary movement, and, second, 
the existence of two recesses which appear to .be movable 
spots. It appears, incontestably, that these spots are due 



parative idea of some of the, orchids, collected from differ- 
ent countries. For instance, the Bestripui, Fig. 10; thcSwr- 
lingtonia, Fig. 6 ; the brown and golden twisted oncidians 
lentiginosum. Fig. 5; and the brilliant odontogossons. Fig. 
11; are inhabitants of North America. The strangely 
tinted, blue, white, and brown handa tricolor. Fig. 7; the 
white pholcenopsis. Fig. 8 ; the orange and brown dendrobium 
chrysanthum. Fig. 13; belong to Asia. South America 
gives the he&ntifn\ cattleya mamma, Fig. 9, with its varying 
colored lips; the curiously formed purple coryanthes, Fig 
13; and the large stanhopea ornatissima. Fig. 14; with its 



Fig. 3. 



Fig. 4. 





sweet scented yellow and brown dotted blossoms. The 
Chinese cymbidium aloefolium. Fig. 15, with its yellowish 
brown blossoms forms, the link between the orchids of the 
tropics and the temperate zone. 

In the lower group is given the modest flowers which are 
the parents of their larger and more grotesquely developed 
descendants. In this group are represented the lady's slip- 
per {cypripedium calceolus) Fig. 3, and the shoe-shaped orphrys 
apifera, with a bee-like lip; the sweet scented meadow 
hyacinth, platonthera iifolia. Fig. 1 ; and the common orchis 
morio. Fig. 4, from which the class receives its name. 

The distinguishing feature of the orchids is the column 
and it is embodied in them all, be they large or small. Figs. 
1 and 3 give an enlarged representation of this column. Fig. 



bear a great resemblance to various insects, for instance the 
butterfly orchid {oncidium papillo) which in form, size, and 
color resembles somewhat a gaudy butterfly. 

The cultivation of orchids is a passion with many horti- 
culturists, who spare neither time nor expense in their 

favorite pursuit. 

m **i m 

A New military Arm.— Tbe Torpedo Hnnters, 

A correspondent of a German journal, writing from 
Erzeroum, gives the following account of the new corps of 
divers which has been organized by the Turkish govern- 
ment for the purpose of removing the torpedoes laid down 
by the Russians in the Danube and on the shores of the 
Black Sea: 

The divers are Mohammedans from Lazistan, and a cer- 
tain number of them are attached to each of the Turkish 
squadrons cruising in the Black Sea. When the ships ar- 
rive near a spot where the existence of torpedoes is suspected 
two of the divers row to the place in a very light boat, draw- 
ing so little water that there is scarcely any danger of its 
striking against the torpedoes. On arriving at their destina- 
tion one of the rowers dives into the sea ; if he finds a wire 
or rope by which the torpedo is attached he cuts it with a 
sharp instrument and returns quickly into the boat. The 
liberated torpedo floats to the surface of the water, the men 
pass a short lasso around it, take it in tow, and then row 
back to the ship as quickly as possible. For each torpedo 
thus captured the divers are paid |45, and also a sum of 
money equal to one half of its value. Although the men 
have been often employed on this dangerous service, not a 
single accident has occurred to any of them. 

^■< ■> f-^ 

Effects of Timber Waste. 

Colonel Playfair, British Consul General for Algiers, has 
sent to his government a report which offers some striking 
instances of the injury done to a country by the reckless des- 
truction of forests. He states that the principal cause of the 
decadence of the entire region of Tunis and Algiers and the 
exhaustion of the soil is directly owing to tree felling. 
Meteorological observations have been carried on in Algiers 
since 1838. During the first twelve years of the intervening 
period the rainfall averaged 33 inches annually, during the 
second twelve years it had decreased to 30"8 inches, and dur- 
ing the last fourteen years it has been but 35 '5 inches. The 
decrease became apparent after the first serious clearings 
of wood in 1845, and during 1876 so exhausted had become 
the soil that a famine seemed imminent in Western Algeria. 
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MARS AND ITS SATELLITES. 

1 being a front view, and Pig, 2 a side view, of the same 
of the indigenous orchid (latifolia) while Figs. 3 and 4 give 
the same views of the exotic flower. 

Orchids are among the most valued of cultivated flowers, 
some for their beauty, others for their fragrance, while 
others are admired for their grotesque forms. The forms 
are sometimes wonderfully simulative. The flowers of 
one species resembling the mouth of a cuttle flsh, others 
resemble a large spider, while in other species the flowers 



magnetization of Sheffield Steel Bars. 

M. Gaugain, who for some time has been conducting in- 
vestigations with the influence of heat on magnetization, 
has recently announced some very curious results obtained 
with Shefiield steel bars. He found that, when certain bars 
were magnetized at a high temperature and cooled, their 
magnetism entirely disappeared, and then changed sign ; so 
that if a bar had been magnetized when hot in a certain di- 
rection, it was found to be magnetized in the opposite direc- 
tion after returning to the 'ordinary temperature. When 
heated afresh, the inverse magnetism, which is always very 
feeble, vanished, and the primitive magnetism reappeared. 
The same change of sign is reproduced when the bar is 

again cooled. 

^ <•> ^ 

Experiments ivlth the Dynagrapb. 

The Springfield (Mass.) Republican of recent date says: A 
very interesting series of experiments have been in progress 
on the Boston and Albany road the past few days by means 
of the dynagraph car of the Eastern Railway Association, 
in charge of P. H. Dudley, which has been run between 
Springfield and Worcester on both freight and passenger 
trains, to test the relative amount of power required at dif- 
ferent points along the road, especial reference being had to 
the Springfield and Charlton grades. The experiment on 
the Modoc train, leaving Springfield at 6.30 A.M., which, 
on the day in question, consisted 
of two sleepers, ■ four passenger 
and baggage cars, and the dyna- 
graph car, showed power re- 
quired as follows: For the first 
2,920 feet out of the depot the 
tension on the draw-bar was 
6,526 lbs. : for the next mile 6,469 
lbs. , the rate of speed being 32 
miles per hour; for the next, 
6,200 lbs., the speed being 36 
miles and for the last 1,100 feet, 
to the top of the grade, 6,3.50 
lbs. The last mile required the 
engine to produce 19,625,800 
foot pounds of power per min- 
ute. 

In going up the grade from 
East Brookfield to Charlton, be- 
ginning at the station, the ten- 
sion on the draw-bar for the first 
3,^80 feet was 5,733 lbs. ; for the first full mile, the velocity 
being 37-5 miles, 4,'380 lbs. ; for the second mile, with 37 
miles velocity, 5,333 lbs. ; third, with 36 miles velocity, 
5,450 lbs. ; fourth, which contains a sharp curve, with 37 
miles velocity, 5,613 lbs. ; fifth, with 41 miles velocity, 5,330 
lbs. ; and sixth, which ran a little past the summit at Charl- 
ton, 4,356 lbs. 

The engine had an 18 inch by 34 inch cylinder, and the 
track W4.S in excellent condition. The maximum of the 
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Springfield grade is 60 feet to the mile, and the Charlton 
grade 51 '47 feet. At the sharpest curve the grade is about 
49 feet. Similar experiments were made on a freight train 
of 27 cars, drawn by the Adirondack, famous for her trials 
with the Mogul engine last summer, and showed that the 
tension' on the draw-bar going up Springfield grade at a 
speed of 5 '9 miles per hour, was about 16,000 lbs. ; and the 
average strain going up Charlton grade at an average speed 
of about nine miles per hour, was 14,500 lbs. ; the power 
required in the first instance being 84,840,000 foot pounds. 
Near the top of the grade the power of the engine was 
tested by applying the brakes, and it was found that, run- 
ning at four miles per hour, the engine could exert a ten- 
sion of 17,000 lbs. Beyond this point the drivers would 
slip and little progress was made. 

Really, the most important experiments in which the as 
sociation is just now engaged are in testing the quality of 
iron and steel used for bridges, rails, axles, and car wheels. 
Recent trials of the tenacity of iron used for various bridges 
and car axles indicate that much of the iron now in use 
will only stand about two thirds the strain which it is guar- 
anteed to resist. For instance, some iron now being put 
into a new bridge at the East, which is supposed to stand a 
pressure of 60,000 lbs. to the square inch, breaks readily 
at 40,000 lbs., and a car axle, supposed to be equal to 110,- 
000 lbs., snapped at 70,0001bs. 

When it is borne in mind that the calculations of 
bridge building engineers are based on the guaranteed 
strength of the iron, the reason for the fall of iron bridges 
becomes apparent at once, and instead of wondering at an 
Ashtabula horror, the wond(ir rather is that it is not repeat- 
ed. The Eastern Railroad Association, which is making 
these experiments, represents all the railroads on the Atlan- 
tic coast north of Richmond, Va., and east of Pittsburgh and 
the AUeghenies, and was organized about ten years ago, hav- 
ing for its object the investigation of the validity of patents 
and claims to royalties for the use of the same. S. M. 
Whipple, of South Adams, is the general agent. The scope 
of the association has naturally broadened, and it has been 
for the past few years largely engaged in testing the merits 
of various railway equipments with the idea of getting the 
best in every department. The dynagraph car is a curiosity 
in itself, containing, besides the dynagraph, which is an in- 
genious instrument, registering exactly theamount of power 
required to pull a train, a chronograph, which records the 
speed of the train every 7f seconds; an anemometer, which 
registers the velocity of the wind, whether natural or caused 
by the motion of the cars; and a complete set of instruments 
for testing the hardness, tenacity, ductility, density, and the 
amount of carbon in rails, axles, etc. 

^ ( « > » 

The Use of Glue and Its Applications In Carriage 
Body Making. 

The following suggestions are from the pen of Mr. John 
D. Qribbon, the veteran carriage body maker of this city : 
Glue is obtained by boiling the skins and hoofs, etc., of ani- 
mals, also the skins and some other parts of fishes : but that 
from animals is considered the best, and that obtained from 
the skins of old animals is considered better for the purpose 
than that from young ones. The strongest glue of all — 
Russian isinglass — is made from the air bladders of a species 
of large fish found in the Russian seas, but its great price 
excludes it from use by the carriage trade, when other glues 
can be substituted. Prom experiment made it has been 
found that glue made from the sinews and skins of animals 
is superior to that made from their horny parts ; but the lat- 
ter, again, is found from actual observation in practice to be 
much superior to glue made from the skins, etc. , of fishes, 
as it is not so subject, as the last named, to be affected by 
the atmosphere. Animal glue is, for the reason just named, 
unquestionably preferable to fish glue, although the latter is 
sometimes sold as first quality glue, 

Testing G-lub. — In the selection of glue, the testing of 
it, so as to form some estimate of its adhesive qualities, is a 
matter of first importance. All glue in the cake is subject 
to be influenced by the moistness or dryness of the atmos- 
phere, becoming soft in damp weather and crisp in dry 
weather, but different kinds are differently affected, and 
hence it is better to purchase in dry weather, as that which 
is then soft is not of as good quality as that which is crisp ; and 
it should be borne in mind also, when purchasing, that the 
most transparent is generally the best. It is always advisable, 
before purchasing, to submit to experiment a sample of the 
article offered. To do this, take a cake of glue, place it in 
a pan, and cover it with water; when, after some hours, if 
it be good glue, it will swell but not dissolve, while, if ba,d, it 
will partly if not wholly dissolve in the water. Another test is 
this: After being dissolved by means of heat, that glue is 
best which seems most cohesive, or which is capable of .be- 
ing drawn out into thin filaments or strings, and does not 
drop from the brush or glue stick as water or oil would, but 
rather extends itself in threads, as it falls from the brush or 
stick ; and if the glue possesses the requisite properties, this 
will always be found to be the case. 

Preparing Glub. — The preparation of glue is very sim- 
ple. It is first broken up in small particles and put into a 
vessel, covered with cold water, and left to soak for a num- 
ber of hours, the length of time required for soaking being 
generally governed by the strength of the glue, the strongest 
glue taking the longest time. After being soaked until it 
all swells and becomes soft and gelatinous (avoid oversoak- 
ing) it is then placed upon the fire to cook, being kept 
rtirred until it is thoroughly dissolved and appears stringy. 



as we stated above. It is then ready for use; but in facto- 
ries where a large quantity is employed, it is then poured 
out in a large flat pan and left to cool; and the workman, 
when desiring it for use, cuts off the required quantity and 
heats it. I would remark here that it is a bad habit for 
workmen to allow the glue pot to remain on the stove after 
they are done using it, as a very prolonged heat will destroy 
the adhesive qualities of the glue. 

In some of the large carriage factories of the United States, 
where steam is generally used, a steam jacket is provided to 
receive the glue when it requires to be warmed, and, in con- 
nection with this jacket, a pipe heated by steam is generally 
added, on which panels may be warped bent, which proves 
a very expeditious and convenient process for both the pur- 
poses named, and preferable in every way to the tise of a 
stove. 

As a novelty in the way of preparing glue, the pulverized 
article, which has recently been introduced to the trade, 
merits mention here. In passing along one of our thorough- 
fares my attention was attracted, not long ago, by a sign on 
which the words pulverized glue were prominently displayed, 
and being curious to see the article and learn its advantages, 
I went in and asked an explanation from the proprietor. It 
seems that the pulverized glue is recommended for its con- 
venience, being more quickly prepared for use than that 
which is in cakes, the latter requiring several hours to soak, 
whereas the pulverized can be soaked just as thoroughly in 
a few minutes ; and this is a great advantage, particularly in 
warm weather, when glue put to soak is often liable to spoil. 
Again, if a workman's cooked glue runs out, he can in a 
short time prepare more from the pulverized, and this is often 
a great convenience, as every workman knows, especially 
when quitting time is near at hand. 

We would say further in regard to glue in the pulverized 
form that it avoids the serious injury by salt air that affects 
glue in the cake in crossing the ocean, and it is for this rea- 
son particularly adapted for exportation. 

ApPLicATioi^r OP Glub. — Referring to the letter of your 
London correspondent, it is worthy of note that, with very 
few exceptions, no stoves or heaters are used in the English 
body shops, and, when a panel is to be bent or the glue to be 
heated, recourse must be made to the smith-shop to accom- 
plish the object, but good gluing cannot be done under these 
circumstances, and particularly in a climate like the English, 
that is almost continually moist. In the United States, on 
the contrary, every carriage maker, even if he is doing busi- 
ness on the smallest scale, will have a stove for heating his 
body -shop in cold or damp weather, and also for bending his 
panels, shavings and waste stuff usually constituting the fuel 
employed. The heat of the body room is generally kept at 
a temperature of from 55° to 65° Pah. , which is a comforta- 
ble one for the workmen to labor in, without becoming ex- 
hausted from the heat, and such a temperature will render 
the workman more cheerful, and cause him to accomplish 
more work than is the case (particularly common in England) 
of cold winter weather with an unhealed shop, when the 
workman feels as if he touched ice when he takes hold of 
his tools, which feeling certainly does not expedite his 
labors, and when he feels glad at the approach of quitting 
time, that he can warm up at the tap, and take a drink of 
something warm. 

There is no reason why in England bodies could not be 
glued together as well as here, provided the room were prop- 
erly warmed and proper precaution taken. Some may raise 
the objection that glue will not hold so well on the hard ash 
here employed, but some years ago I saw bodies glued here 
in Mr. Charles Parker's factory, very hard ash and mahog- 
any being used, and they held together quite as long and as 
well as any others having whitewood panels. The only dif- 
ference in the case of using very hard wood is that the sur- 
faces to be glued together should first be roughed with a 
tooth plane, or other tool, as a file or saw. 

The following additional suggestions may be of value in 
applying the glue : 

In all American carriage factories the side, back, and front 
panels are glued on, no nails being used, excepting one small 
tack in each corner to keep the panel in place w hile the straps 
and hand screws are being put on. In putting on the neck 
and bottom arch panels, some buildersuse both nails and 
glue, while others use glue without any nails, mitering these 
panels along the edges without nails, and where properly 
fitted and put on, no trouble is experienced from their giv- 
ing way. 

In the case of panels glued on, there is of course no fear 
of nails showing, while the latter is frequently the case on 
English carriages, even when the top quarters and back have 
been covered with leather, the nails showing through ail. 
Prench carriage builders, until quite recently, have always 
nailed on the neck panels of boots, but the nails would 
always, in spite of the greatest care, show through the paint 
and varnish, and latterly they have been covering the necks 
of their boots with enameled leather, to avoid this trouble. 
It was the knowledge of this weakness in Prench carriages, 
in connection with the perception of its absence in American 
carriages, that, at the time of our Centennial Exhibition, 
first led some of their celebrated builders to look into the ad 
vantages of using glue to hold the panels on without nails. 

When panels are glued on — properly on — there is no occa- 
sion to cover the quarters with leather. In the matter of 
roofs, some American builders cover them with patent 
leather, neatly nailed in a rabbet in the side-top and end rails, 
while others prefer to cover them with duck and paint in the 
same manner as the panels. Still others put on the roof 



board in one piece (which is easily obtained since the new 
method has been introduced of cutting panels from around 
the log, whereby the width is limited only by the diameter 
of the tree), and closely block the same on the inside, no cov- 
ering of cloth, leather, or other material being required, as 
was the case with the old method of putting the roofs on in 
narrow boards. 

We will add two further suggestions in this connection, 
namely, in applying glue, where the part is end grain, first 
fill the pores of the wood with thin glue, and let dry ; then 
clean off, and glue at the joint with strong glue. Many a 
job has been spoiled by reason of neglecting to fill the end 
grain in this manner. Next, in adding water to glue, it ia 
best to give the glue a boil before using again, so that it may 
be evenly and thoroughly mixed. — The Hub. 



NEW BOOKS AND PUBLICATIONS. 

Sanitary Engineering. By Baldwin Latham C.E. Pub- 
lished by George H. Prost, Chicago. Price |3.00. 

This is a reproduction of the English work published by Mr. Latham in 
1873 It is a series of excellent and valuable papers forming a guide 
to the construction of works of sewerage and house drainage. It has 
heretofore been printed as a supplement to the Chicago Engineering Xews, 
from the stereotype plates of which the present book is made. Illustra- 
tions are abundant and good, and the work is sold at one quarter the price 
of the original English edition. 

The Elements op Descriptive Geometry. By S. Ed- 
ward Warren, C.E. John Wiley & Sons, 15 Astor 
Place, New York city. Price 3.50. 

This is a new work prepared we are informed to meet an evident demand 
for brief text books. The author explains clearly, arranges his topics 
logically and uses the fewest words possible, all excellent features, and in 
brief has compressed into comparatively small space as compared with 
other works on the subject, a very full view of the science. The plates 
accompanying the text are bound in a separate and handy volume, and 
thus rendered easier for reference. 

Bread and Cake Baking. By Frederick D. Hauptmann. 
Price 11.00. Published by the Author. P. O. Box 94, 
New Waterford, Ohio. 

A collection of recipes, differing from those ordinarily found in cook 
books in that they are the work of a practical baker of experience and are 
especially intended for the trade . 

Perpumery and Kindred Arts. By R. S. Christiani. 
Price $5. 00. Hecry Carey Baird, Publisher. 810 Wal- 
nut street, Philadelphia. 

The climate of the United States, is so diversified says tne author, and in 
many parts so well adapted to the cultivation of numerous plants^ which 
are useful to the perfumer, that the author hopes by this treatise to 
awaken attention to the practicability of establishing flower farms and 
orange groves, as well as to the utilization of many indigenous plants 
now neglected for perfumery purposes. The work he offers is a complete 
encyclopedia apparently covering ail branches of the subject. Descrip- 
tions are given of all the materials used in perfumery, of the laboratory 
and its requirements, and then follow a very large number of recipes for 
extracts and bouquets, aromatic and toilet powders, hair oils, pomades, 
hair dyes, essences, soaps, etc. In an appendix are instructions for making 
sugars, jellies, candies, cordials, etc. All the recipes have been carefully 
revised and many are the result of the author's long experience. The work 
will doubtless prove exceedingly valuable to the perfumer. 

How TO Draw a Straight Line. By A. B. Kempe, B.A. 
Macmillan & Co., 32 Bond street: New York. Price 
50 cents. 

This is a continuation of the set of technical volumes, known as the 
Nature Series. It is a lecture on linkages, fully treating the subject and 
copiously illustrated. 
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Notice to Patentees. 

Inventors who are desirous of disposing of their patents would find it 
greatly to their advantage to have them illustrated in the Scientific Amee- 
ICAN. We are prepared to get up first- class wood ENQRAyiNGS of inven- 
tions of merit, and publish them, in the Scientific American on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for publication in other papers. 



NEW MISCELLANEOUS INVENTIONS. 



IMPROVED COMBINED SPRING SHACKLE AND STEP. 

Reuben Doty, Wellsville, N. Y.— This invention consists in the peculiar 
construction of a shackle for coupling the springs of platform wagons, and 
in the combination of a step with the shackle. Portions of the sliackle 
are secured to the ends of the wagon springs by bolts. These parts are 
similar, and consist of a round bar, from the ends of which the arms pro- 
ject at right angles and parallel to each other. At the ends of these arms 
eyes are formed for receiving bolts. The bars of the other parts are ar- 
ranged at right angles to each other, and between them a bearing piece is 
placed, which covers half of the surface of each of the bars. From upper 
part of bearing piece an arm projects, to which a step is secured by means 
of a rivet or screw. The advantages claimed for this improvement are 
that the shackle is cheaply and easily constructed and applied. Friction 
is distributed over a large surface, so that the wear is reduced to a mini- 
mum, and the step is always kept in a horizontal position. 

IMPROVED GAS DROP-LIGHT. 

William B. S. Taylor, Westfleld Township, N. J.— The nature of thisin- 
vention is such an arrangement and application of fiexible tubing to such 
drop-lights or chandeliers as will protect the tubing from injury by un- 
necessary coiling or rubbing and the heat of the lights when the chande- 
lier or drop-light is in nse, and will carry it out of the way when it is not 
in use. In this improved method of constructing chandeliers and drop- 
lights the tubing is to be attached to the lower parts both of the suspend- 
ing and of the. stationary parts of the fixture, and is allowed to hang or is 
estooned in a manner agreeable to its nature. 

IMPROVED FEED BAG. 

Thomas E. Lowerre, Mott Haven (Morrisania Station), N. Y., assignor 
to himself and Richard U. Wright, of same place.— The object of this in- 
vention is to furnish an improved feed bag for horses, which shall be so 
constructed as to allow the oats to pass down to the horse's mouth as fast 
as he eats them, and no faster, which will allow the horse to have plenty 
of air while eating, which shall be evenly balanced, so that the horse can 
eat comfortably, and which will prevent the oats from being thrown out 
by the horse. The body of the feed bag is divided by two partitions into 
three compartments— a central compartment, into which the horse's nose 
is inserted, and two side compartments, in which the grain is placed. The 
lower edges of the partitions extend nearly to the bottom of the bag, space 
being left beneath said edges for the grain to pass slowly into the bottom 
of the central compartment as fast as the horse eats it. 
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IMPROVED ATTACHMENT FOR CARPENTERS* SQUARES. 

Jeremiah Daniels, Sharon, Wis.— This invention relates to an improved 
attachment for carpenters' squares, and it consists of a number of parallel 
bars that are secured to slotted end pieces that are clamped to the square 
by means of screws and nuts, The object of the invention is to provide a 
square that will facilitate laying out single and doubfe mortises, tenons, 
and other operations in carpentry. The square is used by placing its 
longer arm against or upon the timber to be laid out and marking at the 
sides of the parallel bars for the sides of the mortises or tenons. The at- 
tachment does not interfere with the use of the square in the ordinary 
way, as the heads and nuts of the bolts are on a line with the inner edge 
of the square beam and serve to guide it. If the bars do not stand in the 
required relation to the side of the timber, the slots in the end pieces and 
the colts afford a means of adjustment. 

IMPROVED LINE FENDER FOR HARNESS. 

Thomas' J. Lindsay, Windfall, Ind.— The object of this invention is to 
prevent a horse, in double or single harness, from getting the lines under 
his tail, and the nature of the invention consists in a fender or shield 
which is made of wire or leather, and shaped to fit the upper portion of 
the tail of a horse, said fender or shield being provided with a tail strap. 
Bide pieces, and other means for properly fastening it to the harness. 

IMPROVED BRACELET. 

Julius Hackenherg, New York city, assignor to himself and Charles H 
Graef, Edgewater, N, Y.— This bracelet is formed of a number of parallel 
rings, held together by cross stays, which are grooved exteriorily, so that 
the rings project above them, whereby, at a short distance off, the stays 
are not at all or scarcely noticeable, thus giving to the bracelet the appear- 
ance of a series of independent rings, while at the same time the rings are 
firmly united together. 

IMPROVED MUSTACHE SPOON. 

Roger Williams, Yonkers, N. Y., assignor to himself and Robert J. 
Anderson, New York city.— This invention relates to an improved spoon 
to be used by persons with mustaches, the spoon keeping off any part of 
the soup or other fluid from the moustache, while admitting the easy tak- 
ing of the liquid, and also the convenient cutting of any larger part there- 
in; and the invention consists of a spoon whose bowl is placed at a suita- 
ble angle to the handle, provided with a lateral mustache guard, extending 
at slight inclination across the front part of the bowl, and arranged with 
a cutting edge at the rear portion. The position of the bowl to the handle 
facilitates the taking up of the liquid over the rear part of the bowl and 
the ready conveying of the same into the mouth by a turn given to tha han- 
dle, which tilts the howl and empties the same of the liquid. 

IMPROVED BELL PIANO. 

William H. Wood, Port Rowan, Ontario, Canada.— The object of this 
invention is to provide a musical instrument in which bells are employed 
to produce the musical sounds. It consists in the arrangement, in a cas- 
ing similar to that of an ordinary piano, of a number of bells of either 
metal, glass, or pottery, properly tuned, and in an arrangement of ham- 
mers operated by means of keys, and in dampers and softeners operated 
by pedals or stops. The softeners consist of pieces of leather, which are 
attached to bars that are moved by an arrangement of levers similar to 
those of an ordinary piano. 

IMPROVED SELF-ADJUSTING EYE SHADE. 

Thomas A. Piatt, Brooklyn, N. Y.— The object of this invention is to 
furnish an improved eye shade, which shall be so constructed that it will 
adjust itself to the shape and size of the head, and may be worn without 
causing pain or annoyance to the wearer. The invention consists in an 
improved eye shade formed by the combination of the two springs with 
each other and with the shade. To the ends of the spring are secured, by 
rivets or other suitable means, the ends of a similar metal spring, to pass 
over the head of the wearer, and thus keep the shade in place. 
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NEW HOUSEHOLD INVENTIONS. 



IMPROVED FRUn^ JAR. 

Hiram~Purdy, Burlington, Iowa.— The object of this invention is to furn- 
ish fruit jars which shall be so constructed that they may be closed per- 
fectly airtight, and which will allow their covers to be easily removed. 
The cover, which fits into the mouth of the jar, is tapered, and has a wide 
Bhallow groove formed around it to receive the rubber band or packing. 
The jar is closed by pressing the cover down into place while the contents 
of the said jar are hot, and have thus expelled the air. To open the jar 
the upper edge of the band is drawn down to uncover the air hole and allow 
air to enter the jar. The cover is then drawn to one side, which forces 
the edge into the groove and allows the other side of the cover to he raised. 

IMPROVED BED BOTTOM. 

Germain Luciani, Paris, France.— This invention relates to an improved 
elastic mattress,which is constructed chiefly of wood,and is designed to sup- 
ply a cheap and useful article, having advantages which have hitherto only 
been obtainable at high prices. All elastic mattresses hitherto construct- 
ed, even those having lengths or laths of wood, have been provided with 
springs, and this invention is designed to avoid this costly and complicated 
arrangement, being based essentially upon the principle of utilizing the 
inherent elasticity of the strips of wood or laths, united by bands or straps 
fastened rigidly either to the strips of wood or to the rods, and are doubled 
and sewed with very strong thread, so that the said strips of wood and rods 
may slide freely, as in sheets or coverings, the capability of which is neces- 
sary to give elasticity to the whole apparatus, between which they slide. 

IMPROVED RECIPROCATING CHURN. 

GrovnerGoff and Henry Hardick, Stevensville, N. Y.— The object of 
this invention is to furnish for dairymen an improved chum motion, by 
which a uniform stroke is imparted to the dasher of the churn with little 
effort, the length of the stroke being readily adjusted as required. The 
pitman connection of the crank shaft with the elbow lever changes the ro- 
tary motion of the hand crank wheel into the reciprocating motion of the 
elbow, for working the dasher, the flywheels, and transmitting gearing, 
facilitating the working of the churn, so that the same may be run with 
but little effort, producing a uniform and effective stroke of the dasher, 
and facilitating and accelerating the churning operation. The device is 
readily applied to the churn, always in order for work, easily adjusted, and 
effective in operation. 

IMPROVED CHURN. 

Nelson W. Cone, Delaware, 0.— The object of this invention is to provide 
a churn that will thoroughly and expeditiously cut and agitate the cream, 
and that is simple and inexpensive in construction. The cream receptacle 
consists of a-rectangular box, having a suitable cover, and having grooves 
formed at its ends for receiving bars from which fingers or breakers pro- 
ject toward the center of the chum. The shaft is provided with a number 
of blades or paddles, which project radially from the shaft, and are of such 
width as to nearly fill the spaces between the breakers. The brackers and 
blades should be of about the same width, and the number of each should 
be proportioned to the size of the chra^. 
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NEW MECHANICAL AND ENGINEEBING INVENTIONS. 



IMPROVED LIFTING JACK. 

Joseph S. Kirkwood, McKeesport, Pa., assignor to himself and Henry 
C. Myers, of same place.— The nature of this invention consists in com- 
bining, with a ratchet lifting drum, a lifting rack, which is guided by 
tapered grooves in two standards, in combination with one or more ad- 



justing screws, which will allow the rack bar to be disengaged from the 
said ratchet drum whenever desired, and thus quickly raised or lowered 
by hand. Should the rack bar be raised, and it is desired to lower it 
quickly, this can be done by tuming back the screws and disengaging the 
bar from its wheel. The ratchet wheel teeth, as well as the teeth on the 
rack bar, are pitched like saw teeth, so that they are very ptrong, and will 
stand considerable strain without fracturing. 

IMPROVED MORTISING MACHINE. 

William W. Green, Jr., Chicago, 111., assignor to himself, E, N. Niegel- 
sen, and J. M. Shields, of same place.— This invention has reference to a 
new construction of mortising machine, and consists of a revolving end- 
less chain saw, formed of pivoted sections or links with cutting teeth, to 
which the proper tension is imparted by a grooved tension bar, the wood 
being fed and guided to the mortising saw by a movable treadle-acted 
table or bench. Any thickness of wood can thus be exposed to the action 
of the saw, while, by stretching a chain with wider links on the rollers, a 
mortise of greater width, may be cut. By feeding the stuff along the table 
the mortise is cut by the chain saw. The machine may be employed for 
mortising, sawing, and recessing lumber, as it is readily controlled by the 
movable table and worked in rapid and effective manner. To the sides of 
the tension bar may he attached, by studs or pins, wedge-shaped sections, 
which impart to the endless cutting chain a certain angle of inclination at 
both sides, and admit thereby the cutting of wedge-shaped mortises, when 
such are required. 

IMPROVED RAG ENGINE. 

Edward D. G. Jones, Pittsfield, Mass.— This invention has relation to 
engines which are designed for reducing rags to pulp fit foi making paper. 
The nature of this invention consists, first, in novel devices for lifting or 
adjusting long spindles or cutting cylinders of rag engiaes, where the bars 
both arranged outside of the tub or vat, and supported independently 
thereof, the hack bar being so placed, relatively to the tub, that the cut- 
ting cylinder can be driven by a belt applied directly to a pulley on the 
spindle, the two bars being adjustably simultaneously from the front of 
the tub; second, in a half -box bearingfor the rear end of the cylinder spin- 
dle, which is supported upon the rear bar, and adjustable at right angles 
to the longitudinal axes of the spindle; third, in constructing the breast or 
back fall of the bed in a plane which is tangent to the arc of the concave 
beneath the cutting cylinder, whereby a free discharge is effected, and the 
pulp is not thrown back over the cylinder. 

IMPROVED FLYING MACHINE. 

James J. Pennington, Henryville, Tenn.— This invention relates to ma- 
chines for navigating the air, and it consists in a fan of peculiar construc- 
tion, which takes air in from the front of the air ship and forces it out at 
the rear. The object of this invention is to provide apparatus by which 
the air may be navigated with facility and safety. The apparatus is sus- 
pended by a balloon or upon a rope tramway, and is propelled by drawing 
the air into the conduits and driving it out of the discharge nozzle. When 
the apparatus is suspended by a balloon it is raised or lowered by auxil- 
iary fans, and when it is desired to turn the apparatus in a horizontal 
plane a gate is turned so as to direct the air to one side or the other, as 
may be required. To steer the air ship vertically and to assist in propul- 
sion a fan is employed having feathering blades, which are turned on 
their axis, as the fan is rotated, by a central cam. This cam, being mova- 
ble, permits of reversing the action of the fan. 

IMPROVED PUMP. 

George W. Rohaugh, Ottumwa, Iowa. — The object of this invention is 
to provide a piston for pumps tliat may be readily packed without remov- 
ing it from the pump, also to provide an efficient valve and valve seat. The 
piston is provided with a flange, against which packing is pressed by the 
follower. The follower is sectional, being made of two parts. A nut holds 
these parts in place on the rod and against the packing. When the pack- 
ing is to be removed the nut is loosened, and one part is removed from 
the rod by raising it upward and moving it sidewise until it is free from 
the piston rod. The other part is removed in a similar manner. The 
valve casing or cage consists of a casting having upon each end a flange 
for connecting it with the other portion of the pump. This casting is of 
tivo diameters, the lower portion being the smaller, and having formed in 
it the valve seat. In the upper and larger portion there is a rabbet for re- 
ceiving the grating or cover, which is held in place by the pump barrel. 
Below the grating there is an annularvalve that is fitted to the valve seat, 
and to a seat formed on its upper surface another valve is fitted. The lift 
of the annular valve is limited by the grating, and the lift of the other 
valve is limited by the cage. The lift is thus divided between the two 
valves, and greater capacity is secured than is possible with a single valve 
unless the lift is unduly increased. 

IMPROVED DEVICE FOR PROPELLING VESSELS. 

William F. Morrison, Plattsmouth, Neb.— The object of this invention 
is to provide an improved device for propelling and steering vessels with- 
out agitating the water, the same to be used in canal, river, lake, and 
ocean navigation. The invention relates particularly to the combination 
and arrangement of p9,rts for steering a vessel. The desired effect is pro- 
duced by the expulsion of water from suitably arranged tubes. The water 
may he dischargea through either upper or lower pipe, and the reaction 
or force against the closed end of the pipe caused by the discharge of the 
water along through the pipe produced the forward or backward motion 
of the vessel. The water surrounding the vessel is but little agitated, as 
the operation of supplying the water to the tank and the discharging of 
the same for propelling and steering purposes produces only a small effect 
on the same, the water being discharged at a very slow motion, while the 
internal reaction at the right angles of various discharge pipes, together 
with the recoiling force of the confined water on the closed end of the 
pipes, gives a very effective propelling and steering capacity. 

IMPROVED FIRE ESCAPE. 

Henry W. Chapman, Blue Rapids, Kan.— The object of this invention is 
to provide an improved fire escape which maybe instantly made readyfor 
use, and by which persons may easily and safely descend from the upper 
portions of burning buildings. The apparatus when not in use may be 
folded upon the floor of the room, and may be covered by some article of 
furniture. When it is required for use a triangular frame is set up in the 
window, and the person desiring to descend sits upon the seat and lowers 
himself by the rope or is let down by oersons from below. If flame and 
smoke should issue from the lower portions of the building, the lower end 
of the rope may be carried away from the building, and the person, in this 
manner, may be conveyed to a distance from the building. 

IMPROVED SEWING MACHINE. 

William G. Cummins, Cookeville, Tfinn.— This invention relates to im- 
provements in lock-stitch shuttle sewing machines for general family use. 
which can be stopped or started instantly at the will of the operator with- 
out stopping the treadle. The bobbin may also be wound while the needle 
and feed motion is stopped, and be run by treadle or hand in convenient 
manner, the object being not only to extend. the adaptation, hut to sim- 
plify the construction, especially of those parts subject to wear and re- 
pair, and thus produce a low priced, reliable, and readily repairable sew- 
ing machine of wide range. The invention consists essentially of an im- 
proved connection of the bobbin winder with the driving shaft and clutch 
pulley, and by an elbow lever with the presser bar, so as to interrupt the 
operation of the sewing machine without stopping the treadle. The hob- 
bin winder is retained in raised or lowered position by an elevator and 
clasp spring, as required. 

IMPROVED DITCHING MACHINE. 

John H. Banch, Ida, Mich. — The frame of this improved ditching ma- 
cliine is composed of two parallel lines rjgidly secured together at a suita- 



ble distance apart by means of bolts and bracing tubes. The frame is 
mounted on two transporting wheels, one of which is applied on an axle 
and constructed with a flanged rim, for the purpose of preventing it from 
slipping on the ground. By meani of a draft equalizer the team can walk 
on the outside of the ditch being dug and draw the machine, and by means 
of the tongue attachment a team can draw the machine direct. At the 
front end of the elevator frame is a gage drum, which is proyided with 
sod cutters, and in the rear of this drum, and a little below it, is a shovel 
plow rigidly flxed to the elevator frame. The earth excavated by this plow 
is carried up by means of an endless apron attached to a chain and de- 
posited upon another endless apron, which is arranged at right angles to 
the elevator chain. A drum rolls on the ground in front of the plow and 
gages the depth the plow should run. The excavated earth is carried up 
by the elevator apron and deposited upon an apron attached to the chain, 
which latter will carry the earth off laterally and depcsit it in a wagon or 
upon the ground at a proper distance from the ditch. 

IMPROVED CLUTCH FOR STOPPING AND STARTING 
MACHINERY. 

Moses C, Johnson, Hartford, Conn., assignor to Willard Parker, New 
York city.— Upon a shaft a pulley is placed, the rim of which is bored out 
to receive a split ring, over which it freely revolves when the ring is un- 
expanded. A sleeve is placed upon the shaft, and to it a wedge is secured, 
which consists of a bar of iron or steel that is made flat and tapered at one 
side and left round upon the other side. When this wedge is forced be- 
tween the follower and ring, the follower is forced outward, straightening 
the toggle and throwing the ends of the ring apart, so that the ring flUs 
the rim. It is obvious that when the ring is thus expanded the disk will 
carry the pulley or the pulley will carry the disk, as may be required. 

IMPROVED SHEET METAL ROLLER-SEAMING MACHINE. 

Pardon A. Whitney, Southington, Conn.— This invention relates to the 
construction of the shaft journals and journal boxes. The shafts are of a 
uniform diameter from the burrs to the gears, so that they may slide 
through their journal boxes. The lower shaft is joumaled in a fixed hear- 
ing at the front of the machine, and is turned at the other end, forming 
shoulders. Upon this portion, and between the shoulders, a cylindrical 
box is placed, which is split longitudinally and is placed in the frame, 
where it is clamped by a screw. When the screw is loosened the box, to- 
gether with the ohaft, may be moved longitudinally within certain limits. 
The front box of the upper shaft is solid, and is fitted to a rectangular 
opening at the front of the frame. A spiral spring hears this box up, and 
the screw passes through the cap and bears upon the top of the box. The 
upper shaft is turned down at its rear end and fitted to a box placed in the 
back of the frame, and is held in place by a pin that passes through the sides 
of the frame and forms a pivot, upon which th3 box swings. 

IMPROVED WIRE FENCE TIGHTENER. 

Chambers C. La Rue, Blairstown, Iowa.- This invention has relation to 
devices for tightening wire fences, andthenature of the invention consists 
in the combination of an angular lever with clamping jaws or pinchers and 
a connecting rope. The pinchers consist of two levers constructed with 
gripping jaws, one of which jaws is flanged, so that the other jaw, which 
is flat, can firmly bite and hold the fence wire. To prevent the wire from 
being flattened or kinked, the straight jaws of the pinchers are grooved, 
and in these grooves the wire will lie closely and be gripped by the flanged 
jaws. 

IMPROVED STRIPING MACHINE. 

Christopher Van Slyck and Henry S. De Forest, Schenectady, N. Y,— 
The object of this invention is to furnish an improved machine for form- 
ing ring stripes around broom handles, which shall be simple in construc- 
tion, convenient in use, being easily adjusted to form the wide or the nar- 
row stripes, and reliable in operation, forming the ring stripes with per- 
fect accuracy. The handle to be striped is placed in notches in the sides 
of the upper ends of arms, the lower ends of which are rigidly attached to 
the end parts of the shaft, which rocks in bearings in the blocks, and to 
which is attached an arm which projects downward through a slot in the 
bed plate. The lower end of the arm is rounded off, and to it is attached 
a strap, to be connected with a treadle or other device, to enable it to be 
operatedbyfoot or hand power, to bring the handle in contact with the 
cylinders by which its point is applied, by the revolution of which the 
handle is revolved. 

IMPROVED LIFE-SAVING APPARATUS. 

Walter S. Green, Long Branch, N. J.— This invention relates to apparatus 
for rescuing persons from wrecks of vessels and other inaccessible places, 
and it consists of a cart on which are mounted two reels, one for carrying 
a hawser and the other for carrying a line. The cart is also equipped with 
a mortar and other appliances. The mortar and balls are used for carry- 
ing the smaller line to the vessel. The smaller line is used for hauling the 
hawser to the vessel, the sand anchors are buried in the sand, and to them 
the shore end of the hawser is attached. Shear poles are arranged for 
holding the hawser up out of the water, and the boatswain's chair runs 
upon the hawser from the vessel to the shore, being hauled by the small 
line. 

IMPROVED FIRE ESCAPE. 

Annabella G, Knox, New York city.— This invention relates to an im- 
proved fire escape, which may be stored away in compact shape, is in- 
stantly ready for use, allows the convenient lowering of children, pack- 
ages, etc., from upper stories, and forms, finally, a convenient communi- 
cation with the ground from any height. The invention consists of a rope of 
suitable strength, having bolstered stops secured at suitable distance to 
the rope, which is secured to the floor or other support of the upper story, 
and provided with similarly bolstered loops or handles at the part passing 
over the window sill. The lower end may be closed to form a loop to be 
placed around the body of children or around packages and other articles. 
The fire escape may be stored away in a suitable box in the rooms, halls, 
or other suitable place, is instantly ready for use, packed into small space, 
and cheaply manufactured. 

IMPROVED FIRE ESCAPE. 

George N. Shishmanian, Galveston, Tex.— This invention consists of 
ail. air cushion, having a concave upper surface, in the center of which 
there is an opening of sufficient size to admit a person's body. The cushion 
is supported above a suitable car by standards that rest upon springs. The 
object of the invention is to provide apparatus for receiving without injury 
persons or goods falling from windows of burning buildings. When the 
apparatus is to be used it is drawn near the building, and beneath the win- 
dow from whioh escape is to he made. The person desiring to reach the 
ground jumps into the concave surface of the air cushion and escapes 
through the central aperture to the car below. The momentum of the fall 
is broken by the cushion, and is arrested by the action of the springs. 
Goods may be thrown upon the cushion without fear of breaking them. 
The apparatus can be readily moved from place to place, and is more man- 
ageable and reliable than ladders. 

IMPROVED PACKING FOR COMBINING TUBES OF INJECTORr 
FOR STEAM BOILERS. 

James B. Harkins,Altoona,Pa.— This invention consists of a combining 
tube for boiler injectors, provided with a rabbet to receive packing rings 
and a follower, said rabbet being in communication with the passing stream 
of water through suitable openings extending to the inner surface of the 
tube, whereby the packing is expanded by the pressure of the water. 
When the injector is in use the outward pressure of the water and steam 
exerted in the inner surface of the rings throws them against the barrel of 
the injector and prevents water and steam from passing between the rings 
and barrel. The packing thus made and applied requires no adjustment, 
I as it remains tight until it is worn out. 
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Best Machinists' Tools. Pratt & Whitney,Hartf ord,Ct, 

Small Fine Gray Iron Castings a specialty. Soft and 
true to patterns. A. Winterburn, 16 De Witt street, Al- 
bany, N. Y. 

To Clean Boiler Tubes— Use National Steel Tube 
Cleaner;temperedand strong. Chalmers Spence Co.,N.Y. 

The Advertiser would purchase, or invest capital, in 
an approved invention ; one quite free from detail and 
of general use preferred. Address P . O. Box 1256, Provi- 
dence, B. I. 

For Sale.— Boult's Carver and Moulder, %\^b\ Bentel 
Universal Wood-worker, $295: No. 1 Fay Tenoner, $125; 
No. 3 Fay Mortiser andBorer, $145 ; No. 1 Fay Band Saw, 
$145; Band Saw, $50; Fay Jig Saw, $75; Fay Band Saw 
Setting Machine, $25; Fay Sticker, $100; Fay No. -2 Sur- 
face Planer, $1^5; Fay No. 2 Edge Moulder and Shaper, 
$175 ; 27 in. Richardson Daniel's Planer, $145; 24 in. Fay 
End Bed Planer, $245; Double Shaping Machine, $175; Sin- 
do., $75; Bentel Kip Borer, $95; Bentel Horizontal do., 
$40 ; Iron Swing Cut-off Saw, $40 ; all above nearly new. 
Saw tables with cross and rip saws, fans, belting, etc. J. 

D. Shearman, Indianapolis, Ind. 

Tin Foil.— J. J, Crooke, 163 Mulberry St., N. Y. 

Applicable as are the Varnishes and Japans of Hyatt 
& Company, and successful as they are with the Artisan 
and Manuf actureof Coach, Car, Carriage Furniture, Sew- 
ing Machine, Organ, and general machinery in Wood, 
Iron, and Tin, their use Is recommended. Their motto 
is purity with color and durability. Send for circular and 
price list. Office, 246 Grand St., New York. 

For the best Steam Packing use the " Selden's Im- 
proved." R. Brandt, 127 Avenue D, N. Y. 

Baldwin the Clothier i s a patented trade mark, and i t 
la the property of O. S. Baldwin, whose residence is in 
Brooklyn, N. Y. 

Saws are filed with great ease by everybody. New 
machine; $2.50. Send for illustrated circulars, etc., to 

E. Both A Bro., New Oxford, Pa. We want agentd. 
For the best Gate Valves of all kinds, apply to B. 

Kennedy & Co., 88 John St., N. Y. 

Plumbers— Address Bailey, Farrell & Co., Pittsburgh, 
Pa., for the best and cheapest iron case street hydrants. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every siibject for public exhibitions. Profi- 
table business for a man with a small capital. Also lan- 
terns for college and home amusement. 74 page cata- 
logue free. McAllister Mf. Optician, 49 Nassau St., N.Y. 

" Little All Right," the smallest and most perfect Re- 
volver in the world. Radically new both in principle and 
operation. Send for circular, All Bight Firearm's Co., 
Lawrence, Mass., U.S.A. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Shaw's Noise-Quieting Nozzles for Escape Pipes of 
Locomotives, Steamboats, etc. Quiets all the noise of 
high pressure escaping steam without any detriment 
whatever. T. Shaw, 915 Bidge Ave., Philadelphia, Pa. 

John T. Noye & Son, Buffalo, N, Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Clofh. 
Send for large illustrated catalogue. 

Power »& Foot Presses, Ferracute Co.,Bridgeton, N. J. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y 

Hydraulic Presses a nd Jacks, new and second hand. 
Lathes and Machinery for Polishing and Bufflng metals. 
E. Lyon & Co . , m Grand St., N. Y . 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name Is stamped in full on all our best 
Standard Belting, Packing , and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co.. Pittsburgh, Pa. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St., Philadelphia, Pa. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, Drinker st., below 147 North Second st. 
Philadelphia, Pa. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Brie, Pa. 

Have you seen the Briggs Lathe ? Mounted on iron 
stand with walnut top and 21 Inch driving wheel, with 3 
speeds. Price $25 complete, or $13 without stand. Frasse 
& Co., 63 Chatham St., N. Y. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . now running; 8 years constant 
use prove them stronger and more durable than wrought 
iron. See advertisement, page 270. 

Emery Grinders, Emery Wheels, Best and Cheapest, 
Hardened surfaces planed or turned to order. Awarded 
Medal and Diploma by Centennial Commission. Address 
American Twist Drill Co., Woonsocket, B. 1. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 




(1^ C. P. asks: What can be put on plow 
mould boards to preserve the polish and keep them 
from rusting, and will be easily rubbed off? A. Use a 
mixture of tallow and white lead. 

(2) J. M. S. asks: What is wash blue? A. 
It is commonly a fine grade of Prussian blue mixed 
with enough oxalic acid or ferrocyanide of potassium 
to render it soluble in water. 

(3) F. H. asks how to make the varnish 
used for transferring? A .Take mastic in tears, 6J^ ozs. ; 
resin, 12}^ ozs. ; pale Venice turpentine and sandarac, 
each 25 ozs.; alcohol 5 pints. Dissolve in a clean bottle 
orcan in a warm place, frequently shaking it. When the 
gam is dissolved, strain it through a lawn sieve and it 
is fit for use. 

How can I make an ink that cannot be erased even 



with acids? A. To good gall ink add a strong solution 
of fine soluble Prussian blue in distilled water. This 
addition makes the ink, which was previously proof 
against alkalies, equally proof against acids, and forms 
a writing fluid which cannot be erased without destruc- 
tion of the paper. The ink writes greenish blue, but 
afterward turns black. 

(4) H. F. asks: 1. Can you tell me how I 

can check rosin from setting almost immediately when 
cooling? A. No. 2. Is there a way to odorize the 
same? A. Use balsam of tolu, sandalwood, olibanum, 
storax, powdered vanilla, etc. 3. Is the fume arising 
when melting by heatinjurious to health? A. In a con- 
centrated form, yes. 

(5) P. B. asks for a process of transfer- 
ring writing to type metal? A. Sprinkle the ink lines, 
while moist, with gum arabic in finest powder. When 
perfectly dry dust off excess, stretch the paper on a 
smooth level backing, and pour on the fusible metal, 

(6) G. S. says: 1. I have a relay wound to 
154 ohms resistance. It is wound with 5 ozs, of No. 30 
wire. How many feet of wire, same size, shall I add to 
make it 160 ohms resistance, and if I wish to increase 
the resistance stiJl more, shall I add wire at the same 
ratio? A. With a given battery power, the resistance 
of wires of the same diameter are to each other as their 
length; thus, a wire twice as long as another has twice 
the resistance. We believe you have rated the resist- 
ance higher than it should be in the case you mention; 
the proper way is, as you are winding your coil, to com- 
pare its resistance from time to time with a standard, 
as we will explain in a future issue. 2. Is not common 
sheet zinc melted and cast into the desired shape just 
as good as the zincs made on purpose for battery use? 
A. No, It often contains lead. 3. I wish to galvanize 
a mile or two of wire; can I do it by drawing the wire 
through a tank of sulphuric acid into a tank of muriate 
of zinc, then through the melted zinc? A. Yes. Use 
sulphuric acid, with twenty or thirty times its weight of 
water. Let the wire remain in the acid water until the 
scale, if there be any on it, be entirely removed. 

(7) A. "K. says: I propose to make an in- 
duction coil on the following plan: Using No. 28 wire 
for the secondary coil, I intend to wind cotton yam be- 
tween the convolutions of wire, so that they cannot 
touch, winding it of course simultaneously and on var- 
nished paper. Having completed one layer, I give it a 
coat or two of quickly drying copal varnish, and cover 
the whole layer with strong, varnished paper, varnished 
on both sides; when the paper is dry, I wind the next 
layer in the same manner, and treat it the same as the 
first, and so each proceeding layer till the section is fin- 
ished. To avoid having layers of great and different 
tension of electricity too near together, I intend to 
compose the coil of three sections, each one completely 
finished, in the above described manner, by itself, and 
connected by a binding screw. Do you think the insu- 
lation will be sufficient? A. Your wire should be finer, 
say No. 32 instead of 28. The insulation you mention 
will not give a good result, because it takes too much 
room. Silk or cotton is the best, although, if you are 
careful, you can accomplish the result by passing your 
wire through any quick drying varnish or paint; then 
over a hot stove, and through cold air to the coil, laying 
a strip of thin paraffined paper between each layer. 

(8) H. H. C. says: Would it be belter to. 

have the schoolroom of a second story on the north end 
and playroom on south, or vice versa? How can we 
deaden the sound on the floor, so as not to have one 
school disturb the other? A. The schoolroom should be 
placed at the north end of the building. To deafen the 
floors at little expense, lay two thicknesses of building 
paper upon the floor joists under the planking. 

(9) C. A. W. B. asks for a cheap filter to 
cleanse water from a roof before it enters a cistern? A. 
Let the water run through a cask or keg of charcoal, 

(10) C. A. M. asks: 1. What is the best 
method of preparing an object of wax or other non- 
conductable substance for electro-deposit, so as not to 
fill up deep cut flne lines? A. Covering with plumbago 
or black lead. The ordinary article sold for household 
use is not good; purchase from some dealer in scientific 
apparatus. 2. When graphite is used, how is it made 
fine enough, and how is it applied, so as to adhere to 
the object? A. It is carefully ground in water, apply 
with a camel's hair brush,work in lightly and occasion- 
ally breathe on the surface if the powder does not ad- 
here readily, and when this will not suffice, hold the 
spot for an instant over the mouth of a bottle contain- 
ing spirits of wine. 

(11) W. J. C. asks how to make a tele- 
phone? A. The cut we give on first page. No. 14, pres- 
ent volume, is to scale, and once, twice, or three times 
the size will work well. The spools are of copper wire 
No. 40. Silk insulation, and the armature is a circular 
disk of thin ferrotype plate, such as is used by photo- 
graphers. 

(13) T. !N". says: 1. T have an induction 
coil containing 600 feet of secondary, which gives as 
much as a man thoroughly "pickled" in electricity 
can bear, with only half a square inch of zinc surface 
(bichromate battery). Is not this a very good result? 
A. Very good, if the man has not become sensitive by 
being "pickled." 2. Can a method of winding naked 
wire on helices be patented? A. Yes, though the prin- 
ciple cannot be. 3. Can a combination of leading and 
secondary wires be patented? A. Yes. 4. Can tin be 
copper plated without using an alkaline solution of 
copper? A. Yes, but it is troublesome and expensive. 
5. What is the easiest way of removing the tin? A. By 
dipping it into strong sulphuric acid, and when the tin 
is removed washing with clean water. 6. Will you give 
me a formula for finding the resistance of primary 
coils? A. The proper way is to compare the resistance 
by means of a galvanometer and battery, with a stand- 
ard of resistance, which may be purchased from the 
electrical instrument makers. 

(13) J. P. asks for a method of making the 
purple precipitate of Cassius from pure gold of 24 karats, 
the same as is used for staining glass, etc.? A. Dissolve 
the gold in a warmed mixture of 3 parts hydrochloric 
acid and 1' of nitric acid, and evaporate the solution 
nearly to dj^yness. Dissolve 1 part of this in about 10 



parts of water, and add to it protochloride of tin (stan- 
nous chloride) 1 part,dissolved in a small quantity of di- 
luted hydrochloric acid, and 12 parts perchloiide of tin , 
(stannic chloride). Wash 8fnd dry the precipitate. Before 
adding the tin salts, the solution of gold should be fil- 
tered through a cornet of flne white filtering paper in or-" 
der to remove what chloride of silver remains mixed 
with it. 

(14) Z. I. asks for a material for closing 
the pores of a large stoneware box to render it imper- 
vious to acids? A. What acids and of what concentra- 
tion? 

Please give me a cement to resist boiling water, suit- 
able for mending the delicate handle of a china cup? 
A. Soak isinglass in cold water until it is soft, and 
then dissolve it in the smallest possible quantity of hot 
proof spirit. In 2 ozs. of this mixture dissolve 10 grains 
of ammoniacum,and while stilUiquid, half a drachm of 
mastic dissolved in three drachms of rectified spirit. 
Mix well together and bottle for use. This is the 
" diamond cement." To use it, stand the bottle for a 
moment in warm water to render the cement fluid, and 
apply to the fracture immediately. It resists water and 
moisture perfectly. 

(15) , from Jersey City, asks: Will it 

make any difference whether the electro-voltaic chain 
belt is plated aluminum, silver or nickel? Will not the 
silver be just as good? A. The only advantage of the 
aluminum is that it does not readily tarnish; but silver 
is a better conductor, and will answer as well. 

(16) J. E. A. wishes to know: 1. Which 
will make the strongest electro-magnet, to coil the insu- 
lated wire around the core similar to thread on a spool, 
or to coil the wire from one end of core to the other, 
then carry straight back parallel with core to place of 
beginning, and coil as before? A. Same as the thread 
is on a spool. 2. Is it an intense or a quantitative current 
that will make the most powerful electro-magnet? A. 
An intense current will produce the best magnetic ef- 
fect by means of a magnet wound with fine wire, hav- 
ing resistance; a quantitative current, by a magnet with 
coarse wire, having less resistance. 3. If a current of 
electricity is passed around a number of similar electro- 
magnets, would all of the magnets be of equal power? 
A. Yes. 4. If opposite poles of electro-magnets are 
brought together, will the attraction be greater than 
when an armature of soft iron is used in place of one of 
the electro-magnets? A. Yes. 5. If similar poles are 
brought together, will the repelling power be as great 
as the attracting power is when opposite poles are used? 
A. No. 

(17) W. E. D. says: In making rubber 
stamps by Park's method, shall I immerse the whole 
form in bisulphide of carbon and chloride of sulphur, 
or remove the mould and rubber from the press and im 
merse it in the solution? How long a time shall I keep 
it in the solution? In vulcanizing by the dry process, 
how can I remedy the sticking in the mould? A. Re- 
move themould from the form. A few minutes' im- 
mersion, depending upon the bulk of the form, will 
usually suffice. Use powdered magnesia on the mould 
to prevent sticking. 

(18) A. S. asks: By exhausting the air from 
a flask of water with an air pump, would it produce any 
considerable degree of coldness in the water without 
the use of sulphuric acid, as it is used in Carry's ice ma- 
chine? A. Yes, if properly arranged, and the flask is 
covered with some non-conductor of heat. A large 
pump will be requisite. 

(19) F. H. T. asks if alcohol is injurious to 
leather? A. It is not injurious unless applied in exces- 
sive quantities, in which case it may detract from the 
suppleness and durability of the leather by its solvent 
action on the natural oils and stuffing. In ordinary li- 
quid shoe dressing strong borax water constitutes the 
solvent for the shellac instead of alcohol, as in the Ger- 
man preparation. 

(20) W. H. asks if a shaft 4^ inches in di- 
ameter, supporting a weight varying from t% to %% 
tons and running at a speed varying from 500 to 700 per 
minute, can be run on two friction wheels so placed to- 
gether as to form a bearing instead of the ordinary box 
bearing? A. The arrangement is perfectly feasible. 
Make the friction wheels with diameter four or five 
times that of the shaft. 

(21) R. P. S. says: A friend has a country 
residence on a beach; the lawn is even with the top of 
the wall against which the water rises. Every spring 
the wall is washed out. Now if the wall was laid in 
Portland cement, would it be a sure protection? A. If, 
in rebuilding the wall, time is afforded for the Portland 
cement to set before being submerged or washed by the 
water, it will then remain permanently. It is impor- 
tant, also, that the wall should have a deep foundation. 
If the wall is wet at all seasons at every rise of the tide, 
itwouldthenbe well to construct large blocks of it on 
the bank, where it would have an opportunity to become 
hard and cohere, and then at low tide lower these blocks 
into their places in the wall. Such a wall would not 
wash out. 

(22) E. P. F. asks what sizing sign paint- 
ers use for smaltiug purposes? A. Mix a stiff oil color 
as near the color of the smalts to be used as possible. 
Sift these on to the fresh paint with a flne sieve, allow- 
ing the work to lie in a horizontal position until suffi- 
ciently dry to retain them. 

(23) A. I. W. asks how to restore to- its 

former elasticity a quantity of rubber sponge, which, 
having lain unused for several years, has become quite 
hard? A. The rubber has probably suffered partial oxi- 
dation and cannot be restored to its former softness. 

(24) W. W. says: I have built an icehouse 
abovethe ground,with hollow walls 11 inches thick filled 
with sawdust. I am now building one with hollow walls 
filled with slacked oyster shell lime. Is this any better 
than the sawdust? How would I ventilate it so I can 
keep ice auring the summer months? A. Ice keeps 
well in houses built of wood above ground where the 
hollow space is 10 inches wide and is fllled in with saw- 
dust; a level ceiling over the ice 10 inches thick being 
also so filled in. The floor should be paved with con- 
crete inclining to the center, where a trapped opening 



should receive the water and discharge it into a drain 
beneath. Ventilation should be afforded by a tube or 
shaft about 6 inches square, extending from the center 
of the ceiling to a short distance above the ridge of the 
roof. The ice should be supported upon a tier of beams 
laid above the concrete bottom. The larger the quan- 
tity the better it keeps— a cube of 12 feet will keep well. 

(25) C. E. A. says: If a building be suffi- 
ciently protected by lightning rods, will the fluid ever 
strike them with sufficient intensity to be heard, or will 
they be constantly drawing off so much of the fiuid that 
enough cannot be collected in the vicinity to produce a 
report? A. They will draw off the electricity silently 
and harmlessly, if they are thick enough and well con- 
nected with the earth; if these requirements are not ful- 
filled, the house would be safer without them, as the 
electricity wiil choose other courses as well, according, 
to the degree of their conductivity to the earth as com- 
pared with that of the lightning rods. 

(26) F. A. P. & Bro. ask how to grind 
hard chilled metal castings? A, Use artificial emery 
wheels. State the kind of metal to manufacturers of 
such wheels; they will provide one suitable for the work. 

(27) W. R. T. asks if it would have been 
practical to have driven the English channel twin 
steamer Castalia with one wheel, driven with the en- 
gine placed in one hull, or with one wheel driven with 
two engines, one engine in each hull, the engines at- 
tached to the same shaft? A, Yes, 

(28) C. W. asks if the annealing process 
has a tendency to weaken metals. Is the cohesive or 
tensile strain less in soft than in hard metals? A. No. 

(30) F. A. B. asks what kind of rubber to 
use in making rubber stamps? A. Use common gum 
rubber, obtainable at any of the larger rubber dealers. 
The gum rubber sold by druggists is often worthless, 
owing to long expo&ure to light and air. 

(30) W. J. McG. asks: 1. What are the melt- 
ing points of iron, lead, copper, tin, silver, and gold? 
A. Iron melts at 2786° Fah., lead at SIS'^, copper at 
1996^ tin at 442°, silver at 1873° and gold at 2016°. 2, 
What degree of heat is required to convert these met- 
als into gases? A, It has not been determined accurate- 
ly—from 2,000 to 10,000°. 3. One pound falling through 
a distance of 10 feet exerts a force of 10 foot lbs. on 
tho substance on whieh it falls. What would be the 
weight of a mass of material which would exert the 
same force, by pressure, when resting quietly on the 
substance? A. The weight would strike the surface 
with a f orse equal to V6433^ lbs. pressure at the mo- 
ment of contact. The mass must therefore weigh 
V643; {=about 23'35 lbs.), since it must exert the same 
pressure. 

(31) J. D. asks: How is phosphor-bronze 

manufactured? A. True phosphor-bronze is a combi- 
nation, without intermediates, of copper with phos- 
phorus. It is simply a phosphide of copper in definite 
proportions. The copper must be commercially pure, 
being exempt from arsenic, antimony, iron or zinc. 
The maximum and minimum percentages of phos- 
phorus in the bronze are 2 and 4. 

(32) A. M. 0. says: I have a pump that has 
a tight foot valve and the water is always up to the 
barrel of the pump, but it will not start, after resting a 
while, without filling the air chamber and letting it re- 
main for 3 or 4 minutes. A. It is quite probable that 
the piston leaks. 

(33) C. J. & Co. ask: 1. What reduction in 
the grate bars is necessary when "slack" is to be 
burnt? A. They should be sufficiently close together to 
prevent material loss from unburntf uel falling through. 
2. Is there any existing patent in the use of a blower to 
burning of coal screenings or slack? A. No. 3.Would 
there be anyutility in placing air jets back of the bridge 
wall to burn the smoke? A. No. 

(34) B. F. B. asks for a remedy for a de- 
posit that collects on thebottom of steam boilers. A. 
Use a feed water heater with sediment collector. 

(35) W. H. S. says: We finish silk goods 
on a cylinder heated with red hot irons. Will it have 
any effect on the goods if the cylinder be heated with 
steam, so long as we get the same temperature? A. 
Probably not. 

(3G) G. B. D. asks: 1. What are the advan- 
tages of the oscillating steam engine? A. Fewer work- 
ing parts. 2. What are the mechanical difficulties that 
hinder its coming into use? A. Unequal wear of t':e 
trunnions and packing of the same. 3. K these diffi- 
culties could be surmounted, would not this style of en- 
gine be preferable to the reciprocating? A. Probably, 
by many engineers. 

(37) F. R. M. asks: How many square feet 
are there in the surface of the earth? A. We do not 
know that this calculation has ever been attempted, 
Brande gives the surface, on the assumption that the 
earth is a sphere, as 196,625,000 square miles. 

(38) H. McK. asks:l. What sized circular 
saw can I run with a steam engine 2 inches bore and 4 
inches stroke, running 300 revolutions per minute, with 
boiler carrying 50 lbs. steam per square inch? A. Diam- 
eter 8 to 10 inches. 2. What will be proper speed for 
the saw? A. 3,500 revolutions per minute. 

(39) J. T. asks: How many lbs. will 4 
wrought iron round rods sustain, rods 15 feet long and 
3)4 inches diameter? Will square rods sustain more 
pressure than round rods, length and diameter same? 
A. If you refer to tensile strength, it is from 40,000 to 
60,000 lbs. per square inch. In the case of square bars, 
as their sectional area is greater, they are stronger. 

(40) W. C. B. asks: Would it be practical 
to drive a grist mill with one or two horses, in this way ; 
Build a large wheel 36 feet diameter, place the horses 
on the periphery, then gear for speed, as is usual in 
breast or overshot water wheels. Would I gain anything 
over the common horse powers in use? A. No, 

(41) F. B. M. asks how to drill a hole 

through a watch crystal and not break it? A. Drilling 
from both sides with a common drill is a very good pre- 
ventative of breaking. Work lightly and use turpen- 
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tine as a lubricant. Or use a fiat-ended copper drill 
supplied witli coarse emery and water. 

(42) E. A. D. P. says: I have heard it as- 
serted that soutli of the equator the magnetic needle 
points to the south instead of the north. Is it true.and 
if so what is the cause? A. The statement is not cor- 
rect. Local causes sometimes affect the needle so as to 
invert its polarity. 

(43) R. G. B. asks how to clean a brass 
chandelier that is badly fly specked, so as to restore it 
to its former color? A. The treatment must depend 
somewhat upon the nature of the lacquer. Try a little 



where at times steam will be made faster in one than in 
the other. Will there be any difficulty in keeping the 
supply of water equal? A. Probably not. 

(58) J. E. L. asks: Will I be obliged to 
take a license out to fire a boiler in New York city that 
does no work but furnish steam to pump water to the 
top of a hotel? A. Yes. 

(59) J. W. H. asks where to cramp an ex- 
haust on a high pressure engine to make it sound loud? 
A. At the end of the exhaust pipe. 

(60) F. D. W. asks: What are the so-called 
seven wonders of the world? A. 1. The Pyramids of 



OFFICIAL. 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted In the Week Ending 

September 18, 1877, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 



fine rottenstone, slightly moistened and applied gently ^^^^^_ ^_ The Mausoleum, built by Artemisia, wife of 
on a piece of chamois skin: or, if the lacquer will bear j^^^^^i^^^ j^j^g „j caria. 3. The Temple of Diana at 
it, use warm water and the yolk of an egg. Ephesus. 4. The Walls and Hanging Gardens of Baby- 

(44) J. M. B. asks: What is the process of Ion. 5. The Colossus of Rhodes. 6. The Statue of 
making dies in steel by sinking metal, softer than the ^ Jupiter Olympus. 7. The Pharos or Watch Tower built 
steel hub, into the die? Is the process patented? A. by Ptolemy. 

(61) B. D. W. asks for the rule for increas- 
ing or diminishing the speed of machinery by shafting 
and pulley? A. See No. 12, p. 181, current volume. 

Is com meal kiln-dried before or after it is ground? 
A. After. 

(63) D. F. H. asks: In a steam boiler, 

where is the steam made? A. Itismade at the heating 
surface. 

(63) G. W. asks: 1 What kind of oil is 
used for tempering steel? A. Lard oil. 2. Can a circu- 
lar saw be tempered without springin;? it? A. No. Af- 
ter being tempered, saws are put in proper shape by 
hammering. 

(64) H. & C. ask how to prevent scale in 



Kmp burner, S . B. Wilmot 195,241 

Irf^ps,etc., attaching, S. S. Barrie 195,331 

Latch, gate, Cameron & Jowers 195,339 

Latch, reversible, W. F. & H. J. Hall 195,270 

Lathe for turning bobbins, W. R. Landf ear 195,291 

Lathes, lifting work into and out of, B. Knight... 195,220 

Leg and foot rest, T. Weddle 195,425 

Life boat and launching apparatus. Huber et al . 195,216 
Lock and handle for traveling bags, W. Boemer. 195,233 

Lubricator, Hall & Pfaffle 195,269 

Manger, J. N. Crabb 195,351 

Mask, smoke-excluding, G. Neally. 195,300 

Meat block, N,. Wells 195,817 

Meatf or preserving, P. Toinetti 195,420 

Mining drills, H. Burk 195,256 

Miter box, G. M . Conover 195.347 

Mosquito nets, Arnold & Petersen 196,323 

Mower, lawn, J. Braun 195,336 

Nut lock. A, W. BodeU 195,203 



No. See " How Greenbacks aie Made," in Nos. 14 and 
15 Scientific AmnuoAN, vol. 27, 1872. 

(45) G. E. S. writes: X. I wish to lift a 
weight of 2 ozs. 1 inch high, once in every second; 
what size electro-magnet, and ffliiit size and length of 
wire do I require? A. Use a pieco of soft half inch 
round iron, nine inches long, bent in the U form for 
the core, and 600 feet of No. 30 copper wire, cotton 
covered, for the spools: arrange your armature on a 
lever, with the 2 oz. weight at one end, so that the ar- 
mature need only move a short distance to do the work. 
2. Wliat kind of battery would you recommend for 
working this for several months withoutattention? A. 
Use ten cups of gravity battery, which may consist of a 
disk of zinc and one of copper placed over, and paral- 
lel with each other, in a glass jar; the copper being im- 
bedded in about 1 lb. of sulphate of copper in crystals 
placed at the bottom of the jar; the zinc is suspended 
about 4 inches above. The battery is set in action by 
pouring in a solution of sulphate of zinc, until the zinc 
is covered: the copper of one cup is connected with 
the zinc of the next, by means of a " kerite " or gutta 
percha insulated wire running through the solution and 
riveted to the copper disk. 

(46) W. D. B. asks: Which is the heavier, 
1 cubic yard of the air that we breathe on a damp and 
cloudy day, or the same quantity of the same air on a 
dry ho^ day ? A. Air saturated with moisture is speci- 
fically heavier than dry air at a like temperature; but the 
total atmospheric or barometric pressure in a given lo- 
cality is usually less in wet than in dry weather, the 
temperature being the same. 

(47) D. K. says: 1 require for the benefit of 
my work a temperature of 75°, average temperature for 
the three winter months. I have to make 30° artificial 



A complete copy ol any patent in the annexed list i 

including both the specifications and drawings, will be 

furnished from this office for one dollar. In ordering, 

state the number and date of the patent desired, | Nut lock, D. E. Major , 195,379 

Nut-tapping machine, S. L. Worsley 195,321 

Oil burner, O. Tamagno 195,313 

Oiler, D. H. Chamberlain 195,840 

Ores, chlorinating, J. H. Mears 195,381 

Organ, reed, J. Pirn 195,394 

Oven, baking, S. Axford 195,249 

Overshoe, G. Watkinson ... 195,316 



and remit to Munn & Co., 37 Park Bow, New York city. 



Adding machine, W. L. Hofer 195,281 

Addressing machine, A. Dick..... 195,209 

Auger, earth, J. Fisher 195,356 [ 

Awning and shutter, W. A. Hoyt..... 195,285 

Bale band tightener, J. C. Hodges, Jr 195,280 ., . ^ j, m „ . c,„i. in« <n, 

Barrel cover! Sheldon & Dunscbmi 195,310 P'^*'°g *«"• P'«»™ '°^'' ^'"'"^^ * ^callen 195,4 1 

195210 Pantograph, B. Ware 195,315 

' Paper barrel machine, N. Keely 195,218 



Barrels, etc., handle for rolling, C. O. Dodge 

Bathtub, W. J. Patton 195,388 

Bedstead, W. Hendley 195,363 

Bedstead, S. S. Burr (r) 7,892 

Bedsteads, headboard f or, W. W. Lummus 195,296 

Beehive, L B. Burroughs 195,267 

Bee hive, J. F. Van Horn i95,422 

jJell-ringlng device, B. Perry 195,391 

Binder for invoices, W- P. Bissell (r) 195,885 

Binder, temporary, J. W. Munday 195,226 

Bitbrace,W. A. Ives 195,373 



steam boilers? A. Preventives depend upon the quality Boot and shoe, G. C. Steinhauer 195,414 

of the feed water. The use of heaters to precipitate , Boot and shoe tip, S. Prior 195,398 



solid impurities is recommended. 

(65) W. McC. asks how to fix the warp in 
a hand loom for weaving? A. You will find informa- 
tion InGilroy's "Art of Weaving." 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated : 

E. P. S. — The powder contains silicate of alumina, 
lime, and magnesia carbonates, sesquioxide of iron, 
8and,^races of alkalies, and films of mica. It is probably 
the washings of felspathic and limestone rocks. It is not 
valuable. — L. T. S. — Theyare, for the most part, impure 
clays. Nos. 1 and 4 might be used for brick-makmg. 
They contain considerable quantities of sesquioxide 
of iron, lime, and silica (impurities). No. 2 is alumin- 
ite — a hydrous sulphate of alumina— mixed with a little 
clay, sand, and gypsum. It might possibly be used in 
alum making. No. 3, after washing, will answer for 
heat, and it costs $100. Suppose I am in a locality I white table ware and pottery in general.— H. S. S. C— 
where the average temperature for those three months The bright particles and the rock are mostly of iron 
' and have to make 45° artificial heat, how much ! sulphide— marcasite. It contains a trace of silver and 



more will it cost, other things being equal? A. This 
would depend much upon the arrangement and perfec- 
tion of the heat radiators, and the character and tight- 
ness of the walls, etc. Probably a third more fuel 
would suffice. 

(48) F. D. G. asks for a filling for a rice 
hulling stone that has been broken? A. Use pulverized 
stone and a strong solution of alum in water. 

(49) J. A. J. desires to know what causes 
it to rain immediately after every large battle? A. The 
concussions^of the explosions are supposed to cause the 
clouds to gather. The theory is very vague. 

(50) C. C. asks: What is the fastest rate of 
speed attained by fast trains on American and English 
railroads? A. About 60 miles an hour. 

How can I expand or diminish the size diametrically 
of a small brass tubing? A. By drawing. 

(51) J. H. B. asks: What will prevent iron 
hoops on barrels from rusting? The barrels are stored 
in a verydamp cellar. A. Cover the hoops with a thick 
coat of good paint or asphaltum varnish. 

(53) J. S. F. asks: Can anthracite coal dust 
be used as fuel under a bituminous coal burning boiler 
by Introducing a series of steam jets under the furnace 
bars? A. Yes, but it may be necessary to change the 
grate bars. 

(53) H. A. L. asks: 1. Can water be com- 
pressed? A. The compressibility of water is found to 
be :jVuiillionth of its bulk for each atmosphere ( = about 
15 lbs. per square inch) of pressure. 2. How or in 
what way? A. Usually in strong vessels of glass by 
powerful screw pressure exerted on a piston of soft 
metal. A suitable glass flask with the neck drawn out 
into a fine tube is completely filled with hot water (pure 
distilled) and a little globule of mercury worked into 
the tube to indicate by its movements the change of 
volume of the water within. The fiask is placed in the 
strong vessel referred to, surrounded by water, to pre- 
vent change in volume of the flask, and the pressure ap- 
plied. The fall of the mercury globule indicates the 
compression of the water. 

(54) I. B. K. asks if a flywheel resting in 
two balances and revolving, would the balances show 
any increase of weight? A. No. 

(55) E. D. asks how to make an ink for 
postal cards, which will be colorless until heated? A. 
Sulphate of copper and sal ammoniac, mixed in equal 
parts, will become yellow if exposed to the Are. "A 
weak solution of chloride of cobalt and chloride of 
nickel is tnmed to a green by heat. A solution of ace- 
tate of cobalt, with a little nitrate added to it, turns to 
a rose color by heat, and disappears when cold. The 
others are more or less indelible when once developed. 

(56) D. A. asks how to enlarge or reduce a 
drawing from a square to a parallelogram of any given 
proportions? A. You can change the relative propor- 
tions by dividing the original design into small squares 
and transferring the parts contained in these squares to 
those of the desired forms, and vice versa. 

(57) W. S. W. says: We have two boilers 
connected at bottom by a mud drum with six inch open 
ings. At the top by a steam drum with openings Lhe 
flame. We want to work them with separate fires. 



probably a little gold, — Mineral from , Derry, N. H. 

It is a variety of fluorspar- fluoride of calcium.— G. G. 
—No. 1 contains chalcopyrite — sulphide of copper — al- 
tered marcasite, and a trace of nickel. It probably con- 
tains enough copper to be of value as an ore of that 
metal. No. 3, quartzose with pyrites. No. 5, quartz 
containing hornblende, mica, and limonite. No. 6 is 
mica schist with limonite. No. 7istalco-schist. No. 8 
is specular iron ore. Nos. 2 and 4 are missing. — R. A. 



Briokmachine, H. Lindsey 195,378 

Buckle, harness, A. L. McQuary 195,299 

Can, milk. Albaum & Bisenla 195,243 

Can shield, shipping, B. T. Mason 195,380 

Canister, B. Norton 195,301 

Car brakes, B. O, Richard 195,400 

Car coupling, H.M. Grover. 195,360 

Carcoupling.J R. Lamb 195,290 

Car doors, register for f relRht, W. H. Hoyt 195,284 

Car roof, E. U. Benedict. 195,254 

Carspring, J. Barr 195,330 

Carpet beater, M. H. Foster 195,357 

Caster, furniture, C. Horn 195,282 

Cattle-watering device, W. H. Hayes 195^74 

Chair and cradle, H. J. Beaudet 195,333 

Chair, C. G. Pease 195,390 

Chalr.B. S. Pratt ... 195,3% 

Chair,W. D. Pope 195,395 

Channeling machine, G. W. Bacon 195,260 

Charm, C. A. Atkinson 195,324 

Chart, school, C. Corning 195,348 

Chimney, P. Mihan 195,382 

Chimney top, W. Quayle 195,399 

Churn,A. P. Minnick 195,224 

Churn motor, W. W. Hinkle 195.368 

Cigar tip former, J. Schalscha 195,405 

Clothes drying rack, W. C.Aiken 195,209 

Coffee roaster, J. H. Bankston 195,251 

Coffin, J. A. Hogue 195,369 

Coffln handle, C. A. Bailey 195,325 

Cooling or disinfecting rooms, B. W.James 195,374 

Copying press, M . v. Z. WoodhuU 195,429 

Corset, T. F. Hamilton 195,271 

Crowbar, Spurr & Upton 195,412 

Currycomb, J- F. Clune , 195,344 



W.— They are crystals of tourmaline imbedded in quartz Desk and table, C . Blake 195,433 



rock.— E. N. C— It is a variety of pipe clay richly col- 
ored by sesquioxide of iron. It may be used for pipes, 
tiles, common pottery, bricks, etc, —I. M. P.^It is mar- 
casite — composed of sulphur and iron. — J. W. P. — The 
packages should have been labeled; we cannot identify 
them. — J. F. S.— It is a limestone containing a large 
percentage of silica; the bright metallic particles con- 



Ditching and excavating machine, S.A.De Force. 195,263 

Door, hatch-way, R . Heneage 195,276 

Door spring, F. Ziesenlss 195,242 

Dredging tube, W. P. Lewis 195,293 

Elevators, balance for, H. B. Plimpton 195,305 

Engine valve, W. H. Harrison 195,361 

Envelopes, machine for opening, A. B. See 195,407 

Evaporating pan, H . W. Hescock 195,366 



sist of iron pyrites — see p. 7, vol. 36, of the Scientific Exercising machine, L. L. Atwater 195,247 

Amebican. The percentage of alumina is somewhat large, i Eyelet hooks, J . Charlton 196,341 

— N. L. L. —It is a clayey deposit showing considerable ! Fat, purifying raw animal, I. Mayer 195,297 

potash. An opinion of the value of a soil is dependent Faucet, C. C. Clapp 195,342 

upon the results of a chemical analysis. Faucet, W. S.Lempert 195,292 

Fence, barbed wire, H. B. Soutt 195,239 

Fence, board, L. F. Wilder 195,426 

Fence post, J'. B.Perkins 195,229 

Fence wire, tightening, J. B. Barber 195,431 

File, bill, J. A. Austin 195,248 

Filter, C. F. Vent 195,423 

Fire escape, G. W. Eyler 195,354 

Fire escape, J. Riesdorph 195,491 

Fire extinguisher, C . T. Hollo way 195,370 

Fire irons, stand f or, W . B . Hague . , . 195,213 

Fires in car stoves, extinguishing. Root & Baker. 195,234 



By 



COnnUNICATIONS RECEIVED. 

The Editor of tlie Scientific American acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects : 

On the Sea in Sahara, By M. M. 

On Locomotive Wheel Sliding. By J. F. A. 

On Domestic Water Supply in the Country. 
P. A. S. 

On the Tides. By W. H. 

On How to File the Scientific. By G. H. B. 

On Patent Medicines and Secret Remedies. By V. N. 

On the Congo River. By W. M. R. 

On Anthrax-Epizooty. By J. S. 

On the Red and the Two-lined Salamander. By 
C. F. S. 
Also inquiries and answers from the following: 

S. C— J. D. P.— P. C. S.— I. S.— A. G. S.— A. S. P.— 

H. M.— G. W. G.— L. H. M.-J. G. J.— S. O. & Bro.— 

R. M., Jr.— A. M. 

HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentabil ity 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the f ollowina are 
sent: ** Who makes steam pumps to be .applied to sail- 
ing vessels? Who makes and sells dynamite powder?" 
All such personal inquiries are printed, as will be ob- 
served, in the column of "Business and Personal," 
which is specially set apart for that purpose, subject 
to the charge mentioned at the head of that column. 
Almost any desired information can in this way be ex- 
peditiously obtained. 



Paper cutting machine, W. F. Hill 195,278 

Pattern chart for cutting garments, B- H. Reeves 195,308 
Pattern for dresses, etc . , for drafting, Z. Bauer. . 195,332 

Pavement concrete block, S. S. Ingalls 195,286 

Pavements, laying concrete, S. S. Ingalls 195,267 

Paving blocks, composition for, J. S. Wethered.. 195,318 

Piano, K. v. Barnekov 195,329 

Pick, W, L. Cousland 195,261 

Pipe cutter, G. Post 195,307 

Planter, corn, Terrell & Foos 195,418 

Planter, hand corn, M. Cottle 195,360 

Planters, making for hand corn, B. Phelps 195,392 

Plow, O. F.PhilUps 195,303 

Plow, J. Seaman 195,406 

Plow, sulky, J. M. Payne 195,389 

Plow, wheel, S. M.Harris 195,272 

Plush and cloth, cleaning, J . Besanson 195,334 

Printing presses, M. D. Wilklns 195,427 

Pump, double acting, M. D. Judkins 195,375 

Pump, lift, B. Barnes 195,253 

Radiator, steam, H. B. Light 195,221 

Railway, endless rope traction, A. B. Hovey 195,372 

Railway track clearer,M. C.Isaacs 195,217 

Rivers, flume, establishing channels, M. J. Adams 195,201 

Roll for beams and girders, J. F. De Buigne 195.207 

Rotary engine and pump, O. Blgass 195,353 

Saddle tree, H. C. & J. R. Still 195,415 

Safe, alarm, J. B. Kmgham 195,219 

Sap spout, F. E. Lord 195,295 

Sash fastener, N. M. Miller 195 223 

Sashfastener,M.H. Risen 195,402 

Saw mill, Strobel & Idleman 195,416 

Sawing machine, W. Palen 195,302 

Scale beam, Benedict & Greer 195,432 

Sewing machine, J . B. T. De Castro 195,262 

Sewing machine carpet, J. Hess 195,277 

Shawl or book strap handle. J. Cohen 195,345 

Ship's davits, operating, Mullett & Balrd 195,225 

Shutter bower and fastener, T . B . Rogers, Jr 195,309 

Skylight ventflatlng, J. Harsch 195,362 

Sled, W.Gregg 195,359 

Snap hiiok and buckle, Cleveland & McConnell. . . 195,260 
Soap-making composition, Elliott & Alexander . . 195,267 

Solar camera, D. A. Woodward 195,128 

Spark arrester, H . Colford 195,346 

Spike-pointing machine, L . De Lario 195,208 

Spirits, apparatus for rectifying, J. Kast 195,376 

Spool holder, V. W. Claybrook 195,343 

Spooling guide, A. Partridge 195.228 

Steam drum and cooking apparatus, H. Tillack. . . 195,419 

Steam engine, J- J. Anthony 195,246 

Steamgenerators, fusible plug for, H. Hiller 195,367 

Stove, B. Rice 195,231 

Stove and range, I. T. Montross 195,383 

Suckerrodjoint, J. Shaw 195.408 

Table extension, F. R.Osgood 195,387 

Tan bark, etc., for compressing, C. Klmplen 195,377 

Telegraph message, copying, \V. E. Sawyer 195,233 

Telegraph register, etc., Phelps & Edmonds(r) . . . 7,888 

Telegraph sounder, D. B. Sweet 195,417 

Telegraph transfer process, W. E. Sawyer. 195,237 

Telegraph transmitter, W. E Sawyer 19'j,236 

Telegraphs, regulator for, W. B. Sawyer 195,235 

Thill coupling, F. C. Potter 195,230 

I Toaster and broiler, S. Poole 196,306 

j Tobacco leaves, coloring, E J. Oppelt 195,38* 

Top, spinning, C. A. Bailey 195,326 

Toy money box, G. Zuckschwerdt 195,430 

Toy watch, L. L. Grandperret 195,434 

Toy whirligig, J. Henninger 195,365 

Valve,S. Lloyd 195,294 

Taporburner,H. Wellington 195,240 



Fluting and po^shmg ^ron, A. D. Grose.. . ......... 195,212 ^ ,^,^^^^^^1^ ^^^^^^_ ^, y,_ nowdell. . . ._. .... 195,352 



Furnace, etc, 

Gas burner, B. A. Hill 195,358 

Gas exhauster, R. & W. J. Salter.... 195,404 

Gate, J. W. Harvey 196,273 

Gate, S. B. Hllleary... 195,279 

' Gems, setting artificial. Pic & Nelson 195,304 

Glass, drinking, C. B. Braunstein 195,337 

Glass vessel, D, W. Norrls 195,385 

Glassware, pressing rings on, J. SUm 195.411 

Glove fastening, P. G. Famham 195,355 

Governor, J. S . Adams 195,322 

Grain and seed drill, Phillips & Dunbar 195,393 

Grain binder, J. F. Steward 195,413 

Grainseparator, L. Gathmann 195,211 

Grinding mill, W. N. Cosgrove 195,349 

Guano distributor, J. P.Baker 195,827 

Harvester, J. H.Walton 195,424 



Vehicle, pleasure, C. W. Saladee (r) 7,889, 7,890 

Vehicle spring, L. A. Fogg (r) 7,891 

veneer, manufacturing, W. B. Brock 195,338 

Ventilator for windows, T. W. Bracher 195,335 

Wagon brake, C. Heinen 195,275 

Wagons, for unloading, A. M. McLeran 195,298 

Washboard, D. E.Hall 195,214 

Wash board legs, machine for, C. T. Brandon — 195,204 

Washing machine, B. F. Henry 195,364 

Washing machine, J- B. Jones 195,288 

Washing machine and churn, Clarke & Collins — 195,259 

Watch barrels, B. H, Flint 195,268 

Water closet, H. C.Price 195,397 

Water cylinders, valve for, T. H. Bailey (r) 7,886 

Water wheel, J. C . Horton 195,215 

Weatherstrip, W. H. Cosper 195,206 

Wrench, J. Elseman 195,266 



Hay rake, horse, W. G. Barnes 195,328 -vv^ench! L. E. Robinson .'.i:'. 195,403 

Hay rake, horse, A. W. Stevenson 195,312 

DESIGNS PATENTED, 
10,250.— Playing Cards.— V. C. Claytoj, Brooklyn,N. Y. 
10,251.— Combined Chimney and globe.— B. d. Dith- 

ridge, Pittsiourg, Fa. 
10,252.— Chairs AND Sofas.— P. P. Kuehborth, Buffalo, 

N. Y. 
10,253.— Picture Frame.- B. Mulligan &J.H. Wood, 

Brooklyn, N. Y. 
10,254.— LAMP Chimney or Globes.— P. Zimmerman, 

Pittsburgh. Pa. 
10.255.— Embroidery patterns.— B. Crisand, New 

Haven, Conn. 
10,256.— Imprint on Bars of Soap.— N. w. Fisk, 

Springfield, Mass. 
10,257.— Font OF Ornamental Printing Types.- J. 

Herriet, New York city. 



Heater, portable lunch, M. Bradley 195,2.'i5 

Heating apparatus, A. T. Wlnchell 195,320 

Hone, J. A. Nober 195,384 

Horse blanket, W. Horisk 195,371 

Horse power, I. D. Albin, Sr, 195,244 

Horsepower, T. C. Churchman 195,258 

Horse powers, J. R. Dickinson 195,264 

Horses, feed trough for, G. C. Broom 195,205 

Horseshoe, J. J. Mervesp 195,222 

Horseshoe, T. Skelton 195,410 

Horseshoe machine, A. J. Roberts 195,232 

Hose and tubes, J. B. Forsyth (r) 7,887 

Hose coupling, G. Sterling 195,311 

Hose reel, B. B. Douglas 195,265 

Hubs to axles, attaching, Allen & Lathrop 195,245 

Hydraulic engine, W. o. Wakefield :....■ 195,314 

Ironing table. Barber & Lenox 195,252 

Ironingtable,B.C. Hotchkiss .. 195,283 

Knife, sliding blade sheath, W.T.Whiteho»se.... 195,319 

Lamp, S. S. Newton 195,227 

Lamp bracket, T. J. Jury 19t,289 



[A copy of any of the above patents may be hadbj 
remitting one dollar to MUNN* Co., 37 Park Bow, Nen 
York city .3 
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■ -75 cents a line. 
--$1.00 aline. 



Inside Pasre, each Insertion 
Back Pag:e, each Insertion - 

Ehgravings may head advertisements at the same rate 
per line, by meamrement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Midav morning to appear in next issue. 

THE DfNGEE^ CONARD GO'S 



BKAUTiFuii x:ve:r-bi.ooj)iii«g 



BLAKE'S STONE AND ORE BRSAkER AND CRUSHER. 

For breaking hard and brittle substances to attt Nlze. Endorsed by the leading Mining:, 
Manufacturing, and liailroad corporations in the United States and Foreign Countries. 
First I'reinium wherever exHibited, and. hundreds oftestlmonialsof the fti^hest character. 
A NEW SIZE FOR PROSPECTING AND LABORATORY USE. 

Send for circulars. Address 

BLAKE CRUSHER CO., New Hayen, Conn. 

Now on Exliibition at the American Institute Fair, 





{Strong Pot Roses, suitable for winter bloonif 

Bent safely by mail, postpaid. 5 splendid varieties, 
•your choice, all labeled, for $1; 13 for $3; 19 for $3 ; 26 
for $4; 35 for $5. For 10 cents each additional, one 
MagnlAcentPremiumRose toeverydollar's worth 
ordered. Send for our NEW GUIDE TO ROSE: 
CULTURE, and choose from over 300 finest sorts. 
We make Hoses a Great Specialty, and are the largest 
^iose-growers in J merica. Relerto 100,000 customersin the 
United State; aid Canada. THE DINGEE & OONARD 
CO., RosE-GBOWEiiS. West Grove. Chester CO:,Pa. 



WORK FOR ALL 

In their own localities, canvassing for the Fireside 
Visitor, (enlarged) Weekly and Monthly. Largest 
Paper in tiie VVorld, with Mammoth Chromos Free. 
Big Commissions to Agents. Terms and Outfit Free. 
Address P. O. VIOKERY, Autcusta, Maine. 

MIXED CARDS, with name, 10c. and stamp. 
Agent's Outfit, 10c L. C. COT- & CO., Bristol, Ct. 
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S10 a day at home. Agents wanted. Outfli 
1-'^ terms free. TRUE & CO., Augusta, Maine. 



BIG PAY 



To Agentu selling my 10 new artlclcfi. 

ChromOB, Watches, Jewelry, etc. Send 
for catalogue. R. Morris, Chicago, 111. 



TO COTTON SEBD OIL PACTOBFES. 

The best Meal Stirring Apparatus made for overcom- 
ing the forming of balls in heaters from wet meal 

Address WM. D. WHITE, Gretna, La. 

Fret Saws! Send 6c. for 80 
pp. E.Brown, Lowell, dlass. 



PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR, 

AMD BALANCED VALVE. \ 

THE BESTS? 1*1 OST ECONOM ICAL ENGINE MADE 

Sf/Vr^ fi-O/P C / fP C U LAR . 

'TheJ.C.H0ftDLEYCO. LAWRENCE. MA^SS. 

STATE WHERE rOU SAW THIS. 



FOOT LATHES ! 



AP n n D U/ n I <^^ii ^^ made in one day with our 
UUUU TIlLL 4-foot Well Augrr. Send for 
our Auger Book. U. S. AUGER CO., St. Louis, Mo. 

Improved Slide Valve for Steam Eng'ines. 

Fuel saved, power gained. May be adapted to any 
engine at small cost. Thoroughly tested for seven 
years. Inonecase saved $300 monthly in fuel. Circu- 
lars free. J. F, TALLANT, Burlington, Iowa, 

Lightest^ Strongest^ and Best 

BELT PULLEY 

made. Secured to the Shaft without Keys, Set Screws, 
i^olts or Pins; also, AdjusCafite Dead Pwtos and Taper- 
Siee-ve Cowpiincfs. Send for catalogue. Address. 

Taper-Sleeve Pulley Works, Erie? Pa. 



! H. R WORTHINGTON, 239 BROADWAY, 

N, Y. Hydraulic Works. Van Brunt StreetjBrooklyn, 
Manufactures Pumping Engines for Water Works, and 
refers to 100 stations where they are in daily use. Also 
all descriptions of Portable Steam Pumps, Water Motors 
' and Water Meters. See Scientific American Sup- 
I PLEiMENT. January 2rth, 1877. Prices largely reduced 
July 1st, 1877. 



AIR COMPllESSOBS 

FOB AL* PUBPOBBS. 

A Sl'MCIAJ.TY of HISAYY VltJiSSVMMS. 

THB NOBVVALK IKON WOBKS CO., 

South NOkwalk, Conn. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson^s Patent Im- 

Sroved Tenon Machines, Mortising, Moulding, and 
«e-Saw Machines, and Wood- Working Machinery gene- 
rally. Manufactured bv 

WlTHERfiY. RUGG& RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied bv R. BALL'& CO.) 



Wright's Automatic Cut-off Engine. 

Superior in 'economy, simplicity, and durability to all 
other engines in market. Engines, Boilers and Machin- 
ery, new and second-hand. Hend for circular. 

GEO. M. CLAPP, 206 Broadway, N. T. 



BOULTER'S SUPERIOR MUFFLES. 

MTTT-FT.E. ASSAYEBS' AND CUPELLEKS' 

Portable Furnaces. 

) Slides. Tile, Fire Brick, and Fire 
Clay for sale. 
Factory, 1609 North St., Phila., Pa. 



Fleetwood and Dexter Scroll Saws. 

Designs, Fancy Woods, and Material for Fretwork. 
Also a full assortment of first-class Mechanics' Tools 
and Cutlery. Send for circular to 

J. T, PRATT &D CO., 

53 Fulton Street, N. Y. 



A^l #^T JM ^v« opportunity. Every Agent 
VFOJLCLGIX in the country should sub- 
scribe at once for the Agents' Journal. A handsomely 
bound 24 page Journal devoted to their interest. A 
knowledge of what it contains will render it indispens- 
able to you ; it is brim full of Spicy and Intf^resting 
reading, and is Just What Agents Need. Sample Copy 
with terms sent free. Address Akbnts' Journal, N.Y. 

AGENCIES WANTeFfOeTgERMANY. 

A merchant and manufacturer, well acquainted with 
the Building Machinery and Railroad Business, respect- 
ed and wealthy, at present representing Gardner* Co., 
desires to take the agency for a few more flrst-class 
American houses. Address GARDNER & CO., 376 Pearl 
St., New York. Reference, Steinway & Son. 

aickes' Patent Steam Furnace Blower, for Burning Coal 
Dust. Address THOMAS J. HICKES, Eondout, 2J . Y. 

Fine Tools, Foot^ Lathes and Saws, 

Ofluck Twist Drills, Taps and Dies, Screw Plates, Stub 
Tools, Steel, Emery Wheels, Files. Send 5c. in stamps 
for new illuatrated catalogue of 140 pages. 

JACKSON & TYLER, 16 German St., Baltimore, Md. 



SCROLL SAWS, 



Lathes, Designs, Best Saw 

Blades. Send for catalogue. 

Low prices and first quality. 

JOHN WILKINSON, Importer, 53 & 55 Lake St., Chicago. 

VERTICAL, HORIZONTAL, AND YACHT ENGINE 
Castings. WM. RICH, (successor to Wm. Duston), 
123 Exchange Place, Philadelphia, Fa. 
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A Month salary, [also expenses] paid Agents 
to Pt'll our Ijanip goods. Contracts Made ior 
one year. Mouud City M'l'g.Co. St.l..ouis,Mo. 







'7^^''' Medal and Premium 

'■ ^Ij A\TARDED TO 

T.B.ALCOTT&SON 

MOUNT HOLLY, N. J. 
For their Improved 

-VTUJISINEWATEH WHEELS 



BILLIARD 
TABLES. 



Balls, C^es, Cloth, and everything ap- 
pertaining to the Game. Books of In- 
struction. H. W. COLLENDER, 

No. 738 Broadway, New York. 



yur^^y^ ok wombn-ip you are out of 

ItI Tj i^ Work, and want something to do, that 
you can make $10 per day, send your address to Agents 
Supply Co .. 261 Bowery, New York. 



SALES "*X'',|^P 
MEN S125i 



MONTH 

to DEALERS. 



A YEARUY„CMRRY 

and all expenses, to sell**"^"* ' 



a 3c. Btami 
•OSTEIt i 



, Samples FREE. 
to insure ansne' 



CO.,Cl»CtHSIATI, 



^.CIGARS 



KNIGHT'S AMERICAN MECHANICAL DICTIONARY 

SOLD ONLY BY SUBSCRIPTION. - Experienced 
agents wanted in every State. Send for hook of 
instructions descrihing the work, and explaining how to 
sell it. Mailed free of charge to any address. 
HURD & HOUGHTON. Publishers, 

13 Astor Place, New York. 



JOHAN KOOPMANS & CO., OF AMSTER- 
DAM (Netherlands), hegtoinformthepublicin eeneral, 
and American manufacturers in particular, that they 
have established a wholesale business for American 
articles, both for their own account and as the repre- 
sentatives of several manufacturing concerns in the 
United States. Manufacturers desirous of making their 
products known in Holland andits colonies, will find it 
to their advantage to address them with catalogues and 
pricecurrent,giving them full information about their 
goods. Reference, J, Agostini, :a3 Beaver St., N. Y. 



PATENTS AT 

AUCTION. 



Regular Monthly Sales the first week of each month, 
by George W. Keeler, Auctioneer, at his salesrooms, 
63 Liberty Street, N. Y. For terms, etc., address The 
New Sork Patent Exchange, Room U, 55 Liberty Street. 



THE DRIVEN WELL. 

Town and County privileges for making i Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS So BRO., 

NEW XOBK. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



MACHINISTS' PATTERN LETTERS in great variety. 
VANDERBURGH, WELLS & CO., Printers' Warehouse, 
18 Dutch Street, New York, corner Fulton. (Up-stairs.) 



How made in 10 hours, 
from Cider, Wine, or 
Sorghum, without using drugs. Name paper, and ad- 
dress F. I. SAGE, Springfield, Mass. 



VINEGAR. 



MADE TO ORDER. 

Special Machinery, Tools, Models, & Pat'd Articles. A . A. 
Pool & Co., 66 B. K. Ave., Market St. Sta., Newarli, N. J. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 
prices April 20th. Small Engine Lathes, 
Slide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. fend for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 



LIGHT 
ORAV IRON 



CASTINGS 



to order promptly. 
Plain, Bronzed, or 
Galvanized. 



We make a specialty of light work. 
LIVINGSTON «& CO., Iron Founders, Pittsburgh. Pa. 



IMPORTANT FOR ALL CORPOEATIONS AND 
[ MANF'3 CONCERNS. -Buerk's Watcli- 
inan's 'lime Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman ^t the 
different stations of his beat. Send for circular. 
J.E.BUERK^P.O. Box'*79, Boston, ITTass 
N.B.— The suit against Imhaeuscr& Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



NOTICE TO INVENTORS. 

All Who have patents to dispose of address EUROPEAN AND UNITED STATES PATENT EXCHANGE, 
P. O. Box 2801. 200 Broadway, N. V. 




Bryant's "New improved" Reese's 
Patent Adjustable Stencil Letters are 
taking the place of all others. They can 
I be formed into Solid Plates or used as 
•single Letters. Reduced IN PRICE. 
[Trademark.] EverybodywiU buy them. Can be sent 
by mail. Inks and Brushes and everything in Stencil stock. 
Sole manufacturer of the -wonderful " ELONDIN GYRO- 
SCOPE," and 50 other Agents' fast selling articles. " Fortune 
Chart, "etc. Gyroscopes mailed for 25 cts. Sample Chart, 25 cts. 
Send postal card for full particulars. N. B.— I have arrange 
ments made and can furnish promptly any article wanted oy 
agents or consumers, of American or Foreign make. 

O. G. BRYANT, Sole Mfr. 102 Waslimgton-st. Chicago. 

Pond's Tools, 

Engine Lathes, Planers, Drills, &c. 

Sena for Catalogue. DAVID W. POND, Successor to 
LUCIUS w. POND. Worcester, Mass. 



$1200 



Salaty. Salesmen wanted to sellour 
Staple troods to dealers. No peddling. 
£xpeiiBeBpaid. Permanent emplov- 
meLt. address S. A. GRANT A CO., 
2, 1, 6 & a Home Sc, CiQclaaaU. 0* 



(DO 



eOI.U PE.ATE:D IV ATCB ES. cheapest 
in the known world. Sample Watch Free to 
Agents. Addresa, A. Covltzb & Cu., Cblcago. 



d»/^/» a Week in your own town, 



,--- - - - — Terms and $6 outfit 

H. HALLBTT & CO., Portland Maine. 



in FINE JET BlACKeveryvarieiy of turned wood work 
partrof michinery.casting,-s,-tin.waie and othtrmetal 
• oi'KENAMtlEOJETCOaDS.inwoodormetal.mide to order 
OMERICAN ENAMELCO.ITWhrREN StPROVIDCNCE. R. 1. 



MEN 



U/ANTED to fipii coods to Mebohanth. : ., 

■ PEDDLING from house to house. 

Hotel and Trateuno 

BXPEN RKa pun. 

iBKB, Cinamnnti, Ohio. 



a month. 

QUBBN CcTT GLtaS it LjiMP Wl 



Lathes, Planers, Shapers, Drills, 

Gear & Bol t C II tters, Ac. E.GOULD, Newark,N. J. 

VIILCANIZBRS for making aUBBBR HAND STAMPS 
$5 ana $15, and instructions. J. W. Pratt, Rondout, N. Y. 
Box 191. , 



EATOIff^ COLi: A BURIffHAM CO.^ 

58 JOHJSr STBEET, NEW YOBK, 

MANUFACTURERS OF 

WROUGHT IRON PIPE 

Plumbers', Steam Fitters', and Gas Fitters' Supplies of all kinds. 



PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EG AN & CO., Cincinnati, O. 

gf Fashionablp Card s. no two alike, with name, 10c. 
t) postpaid. Geo, I. Eeed & Co., Nassau, N. Y. 

OAKLEY & KEATING, 4(rC0RTLANDT 

St., New York, manufacturers of Laundry Machinery 
and the Nonpareil Washing Machine. Specifications, 
Plans, and Estimates for Laundries furnished. Corre- 
spondence invited. 

TiriTvTTITl DETECTIVES.— A few men in each 
WAiNlJlJJ state for the detective service. Pay lib- 
eral, position permanent. Send stamp for particulars. 
U. S. Secret Service Co., 230 Walnut St., Cincinnati, O. 



rii WROUGHT 
^ „ ^ IRON 

Beams & Girders 



THE UNION IRON M^LLS, Pittsburi?h, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and espociallyin Beams used in the construction 
of FIRE PROOF EtJlLDINGa, induces usto call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures ;andbyreferenceto page852&54 ofour Book 
of Sections— which will be sent on application to those 
contemplating the erection of Are proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by Are; these and likecon- 
aderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
diflference which now exists between the use of Wood 
and Iron, that in many cases the latter would be adopted. 
W'e shall be pleased to furnish estimates for all the Beams 
complete, for any specific structure, sothat the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



Wanted In all towns in Eastern and New England States 
as agents to sell the best piston rod packing made. $5.00 
per day can be made. HESTON PACKING CO., 



Cleveland, Ohio. 



OK FANCY CARDS, no 2 alike, with name, lOo. 
*" postpaid. NASSAU CARD CO., Nassau, N.Y.,Box50. 



A PTTXTTQ WANTED. 

xxVjEJi^Xto For particulars address 

WIIigON SEWING MACHINE CO., 

839 Broadway, New Yurk city, 

New Orleans, I,a. Chicago, III. 

Or San Francisco, Cal, 
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liARGE MIXED CARDS, with name, 13c. 
40 in case 13c. 25 styles Acquaintance Cards lOo. 
Ag'ts outfit 10c. DOWD & CO., Bristol, Conn. 



Ac ^-/^ CiOn oer day at home. Samples worih 15 
ipU LU iSfuyJ free. S1INS0N& Co., Portland, Me. 



PATENT MINERAL WOOL. 

Incombustible. The best non-conductor. Cheap enough 
for lining frame houses. Send for circular. 

A. D. EI.BERS, 
P. O. Box 4461. 26^ Broadway, N. Y. 



Steel Name Stamps. 




WESTON OYN&MO'ELECTIilCMACHINt CO 



Machines for Electro-plating, Electrotyping, Electric 
Light, etc., in addition to testimonials in our Catalogue 
of Jan. \. We beg to refer to the following houses; 
Meriden Bkh'Annia Co.; Russell & Erwin M'f'g Co. 
Reed k, Barton; Hall, Elton & Co.; Kichardson, 
BOYNTON & Co.; Wai. H. Jaokson & Co.; Stanlky 
Works; Rogers Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co.; Nok- 
WALK Lock Co.; Haydex, Gere & Co.; Domestic 
Sewing MA CHINE Co ; PCrerhardFaber; Jos, Dixon 
Crucirle Co.; Mumford & Hanson; Fagan & Son, 
and over 200 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Centennial Gold Medal of Ameri- 
can Institute . Prices from $125 to $500. 



CONDIT.HANSON &VAN WINKLE 

fioie Agents JV£W^ARIi:,N:J. )■ 



The Nalioiial Pptroleiim (^as Co* 

Have the only process that will produce pure fixed Gas 
from petroleum. Uniform and reliable as the best Coal 
Gas, and much more brilliant, at half cost. Will furnish 
works for Cities, Towns, Manufacturing Corporations ; 
also. Portable Works for Hotels and Private Dwellings, 
of any size requireC. Send for circular. GEO. M. 
CLAPJ' GenerafAgentfor States of New Yorkand New 
Jersey, 206 Broadway, New York. 
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L lIOQtli and Expessss. CJANDV & 

SALESMEN WANTED. •**— ■ •*» 

To sell to DEALERS. Sample* M Hlf CI Tl CO 
FREE. Send stairj) for reply. H U V kL I I kO 
H.SMITH & CO . Confectituers, Cincmuati, O. 



mm C |kl To a few men to'sMl 

IWI r ■» DEALERS. TRiVEUNo Expenses „„_,,-,-i--i-,_, 
■ Wl klV PiiD. NO PEDDLING. COJITKACT 

D. 8. TEA IUPOB.TINQ CO., 165 West Fourth Street, Cincinnati, Oaio. 



WANTED. Salary flOU per montb.U P A R I V 

goodstoY EARLY 



You asb WHY we can sell First. 
Class 7 l-30ctave RosewoodPianoa 
for $290. Our answer is, that* costs 
less than $800 to make tii,y $000 Piano 
, sold through Agents, aJ] ol whom 
I make 100 per ft. profit. \Ve have n 
Agents, but sell cibect to Familie^ 
at Factory price, and warrant five yeara 
We send our Pianos everywhere for triaf 
and require no payment unless they are 
found satiiifactory. Send for our Illustrated Circular, which gives 
full particulars, and contains the names of over 1500 Bankers, Mei 
chants and Families that are using our Pianos in every State of the 
Unioli, Please sta^ where you sawthlsnotice. Address, 

U. S. PIANO CO., 81 Broadway, If. T. 




Hardened Steel Arbors. 

Durable, and ground perfectly true. Send for circular. 
POOL & CO., Machinists, Newark, N. J. 



WATER SUPPLY ENOINEIRINCf. 

By J. T. TANNING, C,E. Complete Practical Treatise: 
650 pages; 125 Tables ; 180 ilfustrations. Price |6.00. 
D. VAN IsioSTBAND, Publisher, 23 Murray St., N. Y . 
*** Copies sent free bymail on receipt of price. 



Model Engines. 




Complete sets of 

CASTINGS 

for making small 
Model Steam Engines 1 1-2 in. bore, Sin. stroke, price, $4; 
ditto 2 in. bore, i m. stroke, price, $10, same style as cut. 
Eureka Foot Latlies only 15 Dollars. Gear Wheels and 
Parts of Models. All kinds of Small Tools and Materials 
Illustrated Catalogue Free. 
GOODNOW & WIGHTMAN,23 Cornhill, Boston. Mass. " 



A 16 candle light for one thousand hours at a 
coi^t of 30 cents. 

Wrei's Pfitrilm Gas Wiis 

is now doing this in towns, cities, mills, hotels, etc., 
where in use. The same amount of light from coal gas, 
at 13 per 1,000 ft., will cost 116.00. Send for references. 
W. C. WREN, 
Cor. Jay and Water St., Brooklyn, N . Y. 



Baker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2318 Frankford Aye. 

Philadelphia. 



A Superior Quality of 

SCREW BOLTS, 

Lag Screws, Tap Bolts, 
Set Screws, Bolt Ends, Turn Buckles, ifco. 
I Manufactured by 

SAMUEL HALL'S SON, 

Established 1839. 229 W. 10th Street, N. Y. 
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ELEGANT CARDS, no two alike, with name, 
10c. postpaid. J. B. IIustkd, Nassau, N. Y. 



SPARE THE CROTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y. 
who control the patent f orGreen'sAmerican Driven Well 



Bonll's Patent ^Jmrn Hotion 

Paneling, Va- 
riety Mouldings 
& Oovetailinf? 

Machine. Cuts 
Panels of any 
design or style 
of mould in the 
solid wood with 
neatness and 
dispatch . 
Is a flrst-class 
^Shaper, Edge, & 
"Scroll Moulder. 
Does general 
D ovetailing 
with thick or 
tMnstnffa. Simple, Durable and 
Efficient. iW Send for Pamphlet 
'and Sample of work. Improved 
aSolid Steel Cutters for all kinds of 
Variety Moulders made to order, and warranted by the 

B. C. MACHINERY CO., 

Battle Creek, iHich. 

^^ ^H ■ ^^ ■ SAFETY HOISTING 

^/ I lO Machinery. 

OTIS BEOS. & CO., No. 848 Broadway, New York. 




DUC'S IMPROVED ELEVATOR BUCKET. 

OVER 30,000 AL,HEADY SOL.D. 

Endorsed by the leading millers and manufacturers in the country. No corners to 
CATCH ; requires less power to run ; will throw clean every time ; made of the best char- 
coal stamping iron, and positively indestructible; cost about the same as tin or sheet iron 
square buckets. Ask your nearest Mill Furnishing House or Millwright for them. 
We carry a stock of 20.000 of these buckets, and can flfi orders immediately. Purchasers 
are cautioned against buying any other spherical bucket. Samples furnished. Address 
T. F. ROWLAND, Sole manufacturer, 

Brooklyn, E. D., Nevr York. 




The face that this sliafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in U8e,render8 it undoubtedly the most economical 
We are also the sole manufacturers of the Celebrated 
Collins' Pat.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
apTJltcatlon to JONES & LAUGHLINS, 

,^ „ „ '^''y Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Mllwaukie, Wis. 

tW stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass 
viEO. PLACE & CO., 121 Chambers St., N. T. 
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Inside Paiife, each insertion - - - 75 cents a line. 
Back Fa8:e, each insertion - - - $1.00 a line. 

Engravitigs may head advertisements at the same rate 
per line, by measurement, as the tetter press. Adver- 
tisements must he received at publication office as early 
as Friday morning to ajxpear in next issue. 

'PTrr»r»m^+.«'t»e ^<"" showing heat o( 
■* y ■*■ WiritS li«5X S, orens, Hot Blast I'ipes, 
Boiler Flues, Super-Heated Steam, Oil Stills, &o. 
HENKY W. BULKIiBY, Sole Manufacturer, 

119 Broadway, N. T. 



UPRIGHT DRILLS o?«K 

H.BICKFORD C^-^c/nnaZ/O. 



Ml. Emrsoi's Fatmt Daisciiii Tmpiirel. 

A 

W 

S 



GREAT IMPROVEMENT AND REDUCTION IN PRICE. 
FROM 14(000 MILES AWAY. " OUgo, New Zealand, GlenKeaich Saw mm, August 16th,187T. 

'* Meaers. Emereon, Smith & Co., Beaver Falls, Pa., U. S. A. Gentlemen : Would you be kind enough to send ub your oew ' 
Hand Book, as advertised in the SciBN'TiFic AHEBiCAif * I have two of your 60-inch Patent Planer teaws, purchased in 1H74, 
uid I can tully eadome what I bare often seen published : That I would not use the Solid Saw it' gilted to me. My agent will 
order l.OUU more Saw Bits. Youra respecUillly , " J OHX FARLAIVE." 

^ 10,000 more new edition of HAND BOOKS FOR SAWYERS AND LtMBERMEN 

to be given away. Send in your full address at once to EMERSON, SittlTH & tlO,» Beaver 
Falls, Pa. 



N.B.— Please say where you saw this. 



No Sawdnst! No Planing ! 50 p. c. of Wood Saved. 

The lumber^ as manufactured by our recently patented 
Cutting Machines and Seasoning Presses, is fully equal, 
if not superior, to that sawed and planed The large 
loss of wood heretofore wasted in sawdust and planing 
being saved by our mode of manufacture, enables us to 
offer specially low flares to the trade and large buyers. 
Wehave in stock, orwill cut to order, as desired, Wal- 
nut, Mahogany, Spanish Cedar, White wood, etc., of any 
thickness, from 1-16 to ^ inch, at prices that cannot be 
approached utside of our estabushment. It must be 
understood that our lumber reqaiies no planing, and 
that the thicknesses are the same as of sawed boards in 
the rough of 1-16 to H thicker. It needs but one trial of 
our luniber to remove all prejudice against cut wood, as 
the boards, as manufactured by us, have all the merits 
we claim for them, being fully equal to sawed wood. 

GEO, W. READ* CO., 186 to 200 Lewis St., N. Y. 

WANTED, BY THE MASSACHUSETTS 

Institute of Cookery, for its Laboratory, now in process 
of erection. Printed Circulars, etc., relating to new 
Cooking Ranges, Ovens, Ventilation, Water Con- 
veniences, or any new contrivances pertaining to house- 
hold science or economy. Address COMMITTEE'S 
SECRETAR 5", No. 13 West St., Boston, Mass. Approved 
Circulars will be placed in Record Department for 
public inspection. 



GITiiRDXOZiii'S 

COFFEE & SUGAR MACHINERY 

Coffee, Malt, Corn, Cocoa, and Grain- 
Drylnif ITIaclilne. C'offee-Hulllng and 
Polishing Machines. < offee-Washing 
Maehlne. Mellx Sugar Evaporator. 

Messrs. C. ADOIiPHE L,OW & CO., 42 Cedar 
Street, Messrs. lYlCNOZ <& ESi-BIELi^A, 52Pine 

Street, New Yorli, are Mr. Guardlola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 




NEW POCKET FIKE ARM. 

Smallest and most perfect Revolver 
in the world. Usual form of Stocky or 
handle, dispensed with. A perfect 

safeguard against accident. Send for 

All Right Fire Arm Co., Lawrence, Mass. 



F.BLiiZSDEZiZi <& CO., 

Worcester, ITlass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 




Niagara 
Steam Pump Works. 

Established 1826. 

CHARLES B. HARDICK, 

No. 33 Adams Street, 

BROOKLYN, N. Y. 



Steel Casting^s, 

From ^ji to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price li^ to CHESTER STEEL CASTING COMPANY, 
EVEIiBVA STREET, PHUjADELPIIIA, PA. 



THE TA.NITE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 "Chambers St., New York Agent. 

^^$3 PRINTING PRESS! 

X>\ ^^ *^ Prints cards, envelopes, etc., equal 

^30Ho an^y press. Larger sizes for large work. 

"" Do your onm printinQ a/ad advertising and 

, ™-=- - ^ / save money. Excellent spare hour amuse- 

Jji*-!^-^; .-^Z, ment f or old or young. Or it can be made 

ricr'^Mi'^ IraoneyTnaking business anywhere. Send 

rr^NTFNNlAU 3c. stamps for large catalogue to 

| Ut;l>liLCisw«i, | j^j;l!SE£ ife CO., Manufacturers, 

iVIeriden, Conu. 




PTTTiTflTITTirfl- I*rop Hammers and Dies, for work- 

j: u 1.1 VUX1.1 \j . Metals, &c. THE STILES & 

-D-D17CC17C PARKER PRESS CO., Middletovm, 

JrlCXiOoXiO. Conn. 



St 



GAS FITTERS, ENGINEERS, MACHIN- 
ists and Apprentices, should all read Plumb- 
er's and Gas Fitter's Guide. Illustrated and 
neatly bound, $1 per copy. 

J. D. GALLOWAY, 345 N. 10th St., Phila. 
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lOa ALL KINDS OF MAOHIUBRr-Apply to 

S. C. HILLS, 78 Chambers St., New York. 




YALE 

IRON WORKS, 

New Haven, Conn., 

Hi ilders of the Yale Vertical 
(111 hest and most Economical 
I ' tier for land or marine use; also 
Mmrizontals, with or without 
111. JSider Cut-ofT. 

-FECIAL Tools made to order, 
ali at prices that defy competi- 
tion. Send for Circular. 



MACHINE TOOLS, 

Eneine Lathe 8» Iron Planers* 

BOEIN& AND Tumrma mills, 

Radial Drills, etc., etc. 
All New Designs. Best Quality at Low Prices. 

UILES TOOL WORKS, Hamilton, Ohio. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
tn venters. 

In this line of business they have aad over thirty 
tears' experience, and now have unequaled facilities 
for thrpreparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning 'J'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.— We also aeud, free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all tfae principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery amopg about one 
hundred and fifty millions of the most intelligent 
people In the world. The facilities of business and 
Bteam communication are sach that patents can be ob- 
tained' abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
■ $75; Gerocan, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Pa<cn<«,— Persons desiring any patent 
issued from 1836 to November 36. 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifieatlons. 

Any patent issued since November 27, 1867, .at which 
time the Pattent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent Issued since 1836 
win b e furnished for $1. 

"Wben ordering copies, please to remit for tbe fame 
as above, and state name of patentee, title of Inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price S5 cents, mailed free. 
Address 

UUNN & CO., 

Publishers SCIENTIFIC AMERICAN. 

37 Park Row, N. Y. 

BnANCn OFFICE-Comer of F and nth Streets, 
Washington^ 2), C. 



S^ylor's I*ortla,xrca. Oeiaa.exx-t. 

For sale by all dealers in Building Material. JOHNSON & WILSON* General Agents, 

Send for circular. 93 liiberty Street, New York. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN MANUFACTrRING CO., 

New Haven, Conn. 



THE BIGELOW 

Steam Engine. 

BOTH PORTABLE AND STATIONARY. 

The CHEAPEST AND BEST in the market. 
Send for descriptive circular and price list. 

H. B. BICELOW & CO., 

New Haven, Conn. 



BOGABDUS' PATENT UNIVERSAL ECCEN- 
TEIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BO&AR- 
DUS, corner of White and Elm Sts., New York. 



HARTFORD 

STEAM BOILER 

InsDection & Insurance 

COMPANY. 

W. B. FRANKLIN, V, Pres't. J, M, ALLEN, Pres't, 
J, B, PIERCE, m. 



H.W.JOHNS^ PATENT. 



MATERIALS ^- 



Paints, Roofing, Steam Pipt! and liol^cr (.'iiv- 
erings, Steam Packing, Sheathimjn, Fire. Acid, and 
Waterproof Coatvngs, Centents, etc. Send for Samples, Il- 
lustrated Catalogues, Price Lists, etc. 

87 IKIAIDEIV LAI^JE, IVEW YORK. 



Patented 1868-1874. BOLT CUTTERS. 

Dies open and close and Bolt 
(thrown out automatically. 
One pattern, holds finished bolts 
on centres and threads them with 
greater accuracy and uniformity 
and ten times as fast as a chaser 
.in a Lathe. Highest award of 
'American Institute, 1869 & 1S74. 
Wood & Ll^ht Machine Co., Worcester, Masst 
make all kmds of |ron Working Machinery. 
Also, Shafting, Pulleys, 8cG- 




Established 1844. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and Machin- 
ist. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agent for 
the celebrated and improved Rawson & Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Bend for descriptive circular 
and price. Address 

J. C. TODD, 
10 Barclay St., Sew York, or Faterson, N. J. 



WANTED-CANVASSEES ON A SPLENDID WORK. 
Best terms ever offered . P.O. Box 2793, Philadelphia. 



Before purchasing Paints or Eoofing, send for Samples and REDUCED 

Price List of 



!^ate:n- 




LIQUID PAINTS.— These Paints are in every respect strictly flrst-class, and second to no other in the mar- 
ket in purity, richness, and permanency of color, heauty of finish, and durability. They are prepared ready for the 
brush, in twelve newest shades and standard colors, suitable for the tasteful decoration of all classes of buildings, 
inside and out, and for all purposes where a perfect protective coating is required. Owing to the wonderful covering 
properties of these Paints, the farmer, merchant, or manufacturer can. by their use, preserve and beautify their 
buildings, fences, or other wood and iron work, at from one-half to two-thirds of the usual cost of other ready- 
mixed paints, or white lead and linseed oil. They contain no water, alkali, or other useless or deleterious ingredi- 
ents, such as are used in nearly all the liquid or so-called chemical paints, and are guaranteed to be the most durable 
paints in the world for outsit work. 

ROOF PAINT— For tin and shingle roofs, iron work, agricultural implements, fences, out-buildings, &c. 
We (fuarantee this to be a better article than has ever before been offered to the public for siftnilar purposes. The largest 
area of tin roof in the world (the Permanent Exhibition Building at Philadelphia), which was in a very leaky 
condition, has been painted and restored with this Paint where all others had f aile d. 

FIREPltOOF PAINT— For the protection of Factories, Bridges, Boiler Rooms, and other wooden 
structures in danger of ignition from sparky cind ers. or flames. 

1^* These Paints are sold by standard U. S. gallon measure, and our packages contain from eight to twelve 
PER CENT. m;3RE PAINT than those usually sold. 

ROOFING— In rolls, ready for nailing to the roof, weighs only 60 pounds to 100 square feet, and, when finished 
with the White Fire-Pi-oof Asbestos Coating, forma the handsomest, coolest, and most economical Roofing 
in use. It is adapted for steep and fiat Roofs in all climates, costs only about half as much as tin, and can be 
readily applied by any one. 

STEAM PIPE AND BOILER COVERINGS-The most durable, effective, and economical appliances 
knownfor preventing radiation of heat; will save from 25 to 40 per cent, of fuel. They are Fireproof, and consist 
of Asbestos Cement Felling, in barrels ; to be applied with a trowel— for Hot Blast and Steam Pipes, Boilers, 
Sec. Asbestos Lining Felt, in sheets and rolls— a perfect Insulator for hair felts, rendering them Indestructible. 

IJ^" Our Asbestos Coverings proved superior to all others in tltUted States Government Test. 
. ASBESTOS STEAM PACKING, Bound, Flat, and Loose. ASBESTOS BOARD, all thicknesses, for 
Gaskets, &c. CEMENTS, for Gas Retorts, Leaky Roof, &c. FIRE, ACID, AND WATERPROOF 
COATINGS, SHEATHINGS, LININGS, &c. 

All these materials are prepared ready for use, In neat and compact form, are suitable for all climates, and can 
be easily applied by any one. Liberal inducements to General Merchants, Dealers, and Large Consumers. 
SEND FOE SAMPLES, ILLUSTRATED CATALOGUES, PRICE LISTS, &C. 

H. W. JOHNS MANUFACTURING CO., 

87 MAIDEN" LANE, New York. 

Also for sale by PHILADELPHIA BRANCH, 406 Arch Stjj DOWNIE, TRAINER & CO., 
Boston: S. W,HEMPSTED & CO., Columbus, O.; M. M. BUCK & CO., St. Louis; C. A. 
PARREIl & CO., New Orleans; THOMPSON <& UPSON, San Francisco. 

tt^" The public are cautioned against purchasing worthless imitations of these materials. 



"In all things, but pboverbially in Mechanism, 

THE supreme excellence is SIMPLICITY."— J as. TTatt. 

The Old Reliable Heald&Sisco Pump 

Carries off the honors at the CENTEN- 
NIAL. The aivard of the tXudges is 
based on its ** SIMBLICITY, com- 
pactness, and perfection of 
WOBKMA^Smr.'* 
No higher praise could be given, but no award what- 
ever was necessary to strengthen the confidence of 
thousands already using them. Whenever subjected to 
severe practical tests, they have always proved their 
superiority over other centrifugal punips, and always 
will, as it Is absolutely Impossible to devise a pump 
which can excel it for simplicity, tremendous ca- 

Eaclty, and cheapness. Capacity of Pumps from one 
undred gallons to thirty -five thousand gallons per min- 
ute. For Paper Makers, Tanners. Contractors ; for irriga- 
tion, or for any purpose where a large quantity of water 
or other fluid Is to be raised, the Heald & Slsco Pump 
stands without a rival. More than three hundred paper 
makers use them. More than three hundred tanners use 
them. They are used In every State of the Union, and In 
nearly every country In the world. Pumps alone, and 
Pumps and Engines combined, adapted to nearly every 
kind of work, on hand and built at short notice. 

First premiums awarded at New Orleans in 1871, in 
Cincinnati In 1872, and an award for Special Merit at 
the American Institute in 1872. Send for illustrated 
pamphlet of 78 pages, with 18 pages of certificates and 
references. Address 

HEALD, SISCO & CO., Baldwlnsvllle, N. Y. 

COMPRESSED ATR STREET RAILWAY 

Car.— Description, with engravings, dimensions and par- 
ticulars of the Mekarski btreet Cars, now used In Paris, 
and propelled by compressed air. Contained In Supple- 
ment No. IS. Price, 10 cents. 



BRADFORD MILL CO. 

Successors to Jas. Bradford dc Co. 
MANUFACTURERS OF 

French Bulir MillstoneBi 

Portable Corn & Flour Mills, 
Smut Machines, etc. 

AIbo, dealers io Bolting Cloths uA 
General Hill Furnisliitig. 

Office Ss Factory, 168 W. 2d St. 
CINCINNA'II, O, 

_ _ J.R.Stewart,P7-ea. W.E.Duijlap,5M, 

Cztfhicjs-IjIsts sent on APPLICATIOM". 




ROCK DRILLING MACHINES 
1 AIR COMp'rESSORS, 

MANUFACTURED BY BuRLEIGhRoCkDrUL C . 
SEND FOR PAMPHLET. FITCHBURG MASS. 



I Stones and Corn Mills. 

We make Burr MllhtoneSj^Por table Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearingi specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE ife SON, BuflHlo, N. Y. 



P r^ D Q A I KT Boring and Turning Mill, 9 
■ V' ■» ^#* ■■ »^« feet swing, second-hand. 
Iron Planer, to plane 46 In. wide. 30 feet long, suitable for 
Bridge Builders, second-hand, strong and powerful. 
Address NILES TOOL WOflKS, HamUtou, Ohio. 



mim 



Wright's Pat. Bucket 
Plungers arethe best. 
Vallet Machine Co. 
Easthampton, Mass. 



T^ /X •T^TBVttT[ DRII.I. CHUCKS. 
* ^ -^^^ .U^l Perfected and Price reduced . 
Manuf d by the HULL & BELDKN CO., Danbury, Ct. 



LEFFBLWATEK WHEELS, 

With recent improvements. 
Prices Greatly Reduced, 

7000 in successful operation. 

riHE new' PAMPELEI rOS 1377, 
Sent free to those interested 

James Le£fel !s Co , 

Springfield, O. 
109 Liberty St., N, Y. City. 




The Most Popniar Scientific Paper m the World, 

THIRTY-SECOND YEAR. 

Only $3.30 a Year including Postage. Weekly, 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravmgs of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, Electricltv, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular reswme of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it In an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for onb j/ear-52 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

" Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratia for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
"of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receljit of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters, 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37 Pa rk Row, New York, 

THE ''Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard StB., Philadelphia, and 59 Gold St., New York. 



© 1877 SCIENTIFIC AMERICAN, INC 



